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[AUTHOR 


TO THE- 
 Courteous Rader: wo 


TN the continual ad leborious Service: 

for the ſpace of five and twenty years 

(#n which. pk Thave always exer- 
c3s'd the Charge of an Ingeneer, as well 
v# the Wars of *Germany; Dalmatia, and 
in the Defence of Candiat) : Amongſt 
other my Mitary Obſervations, T have 
ulways : aanch admired, the excellent Iz= 
wention and prodigious EffetÞs of Great 
Artillery, - Of - which having Compoſed 
A ſmall Treatzſe for ty own Uſe , mhich 
coming accidematly into the bands of 
wy Friends , _ ns. by them diſperſed 
iu Mannſert moſt Cities of Italy, 
Thave-at la fa grey. importunities , and 
EN. the earneſt ſollicitationt of - my 


A 4 worthy 


The Authors Epiſtle 
worthy Brother, and famous Mathema- 
ticiav, DoFor Segnior Andrea , permit- 


fed it to be publiſhed for the Uſe and Be 


2:efit of thoſe who are curious in Artillery. 
Being a Sacrifice which 1 make, not ' 

Ambition , 'but for the Friendſhip an- 
Diility of Souldiers, Some , perhat-. 
have dowe better , but have inlarged ſo 
much for. Ornameut and Elegancy , that 
they have ' made their Volumes almoſt 
as heavy, as the Artillery of which they 
Treats + | 

. | therefore bave -u_ oo which I 
indge ſufficient for the knowledge of a 
fave 1 and Hh ſuccin. as SA I 


 'eonld; being not willing to be tedious in 


things leſs 'meceſſary, As for me, I never 


.2pas to. ſee the Artillery in China ; but 


in this Part of the World, in which I 
have practiſed, I have not been wanting 
#0 ſeeand examin, at much as could be, 


the beSt Proportions and Operations ; And 


\ 


have always ſought afer the Acquaintance, 
'PraFice,. Advice, and DireFions of the 
Eminent Profeſſors in this Art, and have 


read moit of thoſe Books which have beer 
written of this SubjetF, | he 


Fl | ſe 


Tn to the Reader. 

nd | Accept this my Military F at; ue, and 
rt | If you find any oppoſition , or that in any 
Ben | part 1 have not been ſufficiently plain, T 
rg. | pray you come to me, whilſt IT am yet 
; | coing, and you ſhall receive all ſatiſ- 
\aFion, 

0 


Vivi Felice. 


This Treatiſe is divided into F ive 
Parts : 


x. Treateth Of Things General to 
all Artillery. | 
| '] 2. Of Forming the Bore or Chaſe, 
lf Thee 3. Of Carriages. | 
| 4. Of the Charge of Powder ang | 
Shot. 
ils. Of Shooting in Great Artillery, | 
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An Appendix : 
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This Treatiſe 1s divided into F ive 
Parts : 


all Artillery. 
'] 2. Of Forming the Bore or Chaſe, 
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|| ; An Excellent TABLE for the finding the Periteries or Circumferences of ( 
Elleipſes or Ovals , ſo near the Truth as any Mechanical Praftice can requir 


Calculated with great Diligence and Care by Sn JONAS MO ORE, and n 
done before. 
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A Definition of Geometry. 


. Point, is that which hath no 
party. | 
A Line, is a length without 
breadth. 
A Superfice is that which hath 
length and broadneſs only. 


A Body is that which hath 
length, breadth, and depth. 


2 A Rraight Line, is equally ex- 
: tended withinits points, | 
An Oblique Line bended, is 


SS unequally comprehended within 
its points, 


A perpendicular line, is that 


q which falling upon another makes 
| the ſtraight Angles, which are of 
F godegrees. : 

—— Parallel Lincs, arc thoſe which 
are equal every where diſtant with- 
in themſelves. 

Angle, is the inclination of two 
lines a point. 


= 
| * A frraight Angle, is that where- : 
of the ſides are perpendicular, -nd 


C———— 


is of 90 degrees. 
An Angle Obtuſe, is that which 
is þ: gger then a ſtraight one. 


| \ 


A Definition of Seometry. 


A Sharp Angle, is FE 
which is leſs than a ſtraight 
one. 


An Angle of bended Lines. 


An Angle Mixt. 


A Triangle, is a Superfice | 
compoſed of three Lines. | 


A ReQtangle, is that which 
bath a ſtraight Angle. | 


An Ambligone Triangle, is - 
that which hath an Angle Ob- | 


tuſe. 


An Oxigone Triangle, is . 
that whereof three Angles are 
\ ſharp. 


An Equilateral Triangle; is 
that whereof the three fides  / 
are equal. | ; 


An Ifoſcelle Triangle, is that 2 
whereof the two des are equal. | 


1 EE 


A Definition of Geometry. 


J / A Scalene Triangle, is-that 
'F 7 whereof three fides are uiie- 
"N qual, 


A Quadrilateral, is a figure of 
four equal ſides, and of four + 
Rraight Angles 


A long Square, is that which 
hath rhe four Angles ſtraight, 
and not the four ſides ay 


- A Rombs, is that which hath 
the four ſides equal, and not the 
; four Angles ſtraight. 
W 


A Romboide, hath the Angles 


and the ſides equal oppoſite, wi ith- 
out being equilateral or re&- 


angle. 


A Parallelogram,hath the ſrdes 
| Parallels as the four Pre- 
| cedent Figures, 

A Trapeze,is a figure whereof 
all or ſome ſides are unequal. 


Regular Supertice. 


- = Irregular Superfice. | FE; 
Bended 


A Definition of Geometry, 


F - fits. Bended Superfice, 


All Lines drawn from th 
Center to the Circumference ar 
equal. « 


F1 

Circle,is a plain figure,wher. - | 
of the circumference is equally 

diſtant from its Center. | 


Center, is the point within 
the Circle, equally diſtant from 
the circumference: 


E 
A Diameter,is a ſtraight Ljne | 4 

which paſſing by the Center = || * 
/ hath both its extreams withi” }- : 

the Circumference. | 


A Semidiameter, is a ſtraig, ; 
Line from the Center unto tc --Y 
Circufmerence. | | 


| A Diagonal, is aſtraight Line Þ+gy 
drawn from one Angle to the 0. !1ro 
.ther, in a figure of four ſides. {yer 


A Sefion or Corde, is a [far 

« 3 ſtraight Line which doth not }'r | 

( : paſs through the Center, and | chj 
*.cco.. hath its two ends at the Circum- Þ © 
ference. - 
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ILHE FIRST PART. 
j Of Artillery in General. 


F 
3 


Crap, I. 


oF the Names aud Deſcription of Great 
Guns , and of their Parts, '_ 


Wane His Military Engin , of which 
; gs we intend ro treat, came to be 
called Bombarda, Gun, Can- 
non, and Artillery ; (whence 
come Gunners , Cannoneers , 
and Artillery-Men, being thoſe 
that do Mannage them, Bom- 
: +48, from ZBombo, areſounding Noiſe, and 
of its ſenſible Efﬀe&, burning whilſt it is 
| Aoyed ; Cannone or Cannon, from the like- 
- {s it holds with its Cana (Bore or Conca- 
vity) the Form or Frame being naturally long, 
'-ound, -and hollow in the midit ; Artzgleria, . 
trom (Artigho) the Tallons or Claws of ra- 
| venous Fowls , perhaps becauſe its Shot flying 
far off diſmembers and' tears .in pieces all that 


F'r meets;; whence fome Natures of this Ma- 


chine are called Smeriz153,long-winged Hawks; - 
Ws id ge © Falcon, 


Fig. I. 


a Anima, 


| Chamber, from that end or part where the \F 


' Powder within, [K. 
b Culatta, 


c Codone. © | 
-of the Breech, which ſerves for a Hand! 3 


—_ 


A Creatiſe of Artillery, 


Falcons , Falconets ; Paſſavelarts, Gift flyin (i 
Arrows. 

Artillery, or Great Guns, are nothing mo 
than a long round piece of Brals or Iron bor: 
up, formed with Art and Proportion to offer| 
faroff, with a Ball of Iron, Stone, er any | 
tificial SubKance, Charged with Gun powd 
which 1s in an inſtant fired within. They w [an 
firſt put in practice by the YVenerianvs aga, Wivr 
the Genoneſes before Chiozza, in the Ye 
1376. 

The Concavity, *Chaſe, Concave of th 
Peece, Is that hollow or empty partin whit 
they put the Charge, as in the Frgare &] DM! 
ACKM. ton 

The Afmth or Muzzle, is the extremity offÞÞ be 


. the Cpncave, by which you load and unload that * 


Peece, A.S C. Pee 
The Calibre, 1s the Diameter of the Mouth rc 
AC, BT 
The Toxch hole, 1s that Intle hollow Ve Fs! 
which paſſeth from the outward or conyexs > 
perficies of rhe Peece to the very Concave ©. 1 


Chaſle is incloſed, made: to give fire to th i 


. The®?Breech, is of ſolid Metal, which inclq he 
ſeth - the Extremity 6f the Chaſe about the F 1 
Touctr hole. Ih 

The ©Caſcabe),or outmoſt Pommel or Buttor þþ 1 


to mannage the Artillery, R Q. "06 


+ * 


" £ A 

- fe 

» pe 
"7 


y N 
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o2 Gzeat DOxdnance, ; 
8 The Tranneons, or pieces of Metal which 
g mol! or ſtand out of the exterior Superficies of 
1 boreſihe Gun, and placed about the middle, by which 
 ofterſhe Peece lies equally ballanced in her Carriage, 
ny 2 Wd upon which it moves, G H. 
owd i 7anplions, or Dolphins, after the German 
yw Winner, are wwo Handles, which are placed 
ga, Win the Back or uppermoſt part of the Peece 
Ye War the Trunnions, and near upon the Cen- 
r of Gravity of the Peece, to mount and C1(- 
xf chKount ic with eaſe, « 6. 
whic W' The Body of the Peece, is that part which is 
e (1 Womprehended berwixt the Center of the Trun- 
Wions and the Caſcabel , which ought always 
ity oÞ be more fortified than the other part, GR. 
d tha * Vacant Cylinder, is that part of the a Yelara, 
Pcece which is comprehended betwixt the Cen- 
outh,&r of the Trunnions and the Muzzle, G B. 
\ B The Þ Frees, or Muzzle-Ring , is that h Giuis 
Ve Fick Corniſh, which incompaſſeth the convex del/z Boce 
0 fl 'Herficies of the Peece neat the Mouth, E. ©: 
fe G: ff The Baſe-Ring, or great Ring next the 
the [Fouch-hole, is that thick Corniſh which binds 
| th Ke convex Superficies of the Peece, N R O. 
- Þ The other Rings are the Re:nforced: £ing, T, 
cla #e Trunno-Ring, F, and Cormſh Ring, Y. 
th Þ The Line of the Cylinder, is a direct Line, 
Fhich one imagins, deſcribed along the Chaſe 
cor Þ the loweſt part of rhe concave Superficies 
dl Þ the Peece, which Line is parallel to the 
4,4 _ of the Chaſe of the ſaid Peece, M C, 


pf: 
ne ; ' » The 
3 


a Campa- 
T9 


A Treatiſe of Irtillery, 


The Zine of etal, or Corniſhes, is a Line# 
drawn above the Peece, touching both Cor-y 
niſhes, N & E. 

The Diſpart Zzne of the Peece, is the diffe 
rence betwixt the Semidiameters of the Muzzle 
Ring and Baſe Ring, or a Line drawn frorh \. 
the utmoſt top of the Baſe-Ring, parallel '+ 
the Chaſe of the Peece, the Diſparr being th 
neareſt diſtance betwixt the ſame Line and th} 
topof the Muzzle-Ring, E Z. 

The Yent of the Peece, is the Space betwj 
the Shot and the concave Superticies of 7 
Peece, or the difference betwixt the Diamet.:Þ 
of the Shot and Meuth of the Peece, © d. 

The Chamber in all fortified Peeces, is thi 


' Part of its Chaſe towards the Touch-hole| _ 
equally large, nor narrower in one part th=K _ 
in another , foraſmuch as it receives the Pow 1: 
der, and a Wad or Tampion of an _ 
bigneſs. ., Ci 

The* Chamber in Drakes, and old raper. 3p 
Peeces, 1s not equally large in all its-parts, bf 
narrower towards the Touch-hole; | 

Abpſcolo,is a moveable Chamber, which on; p 
takes up and. joyns to the Bore of certain Pe 

. trieroes, by means of the Bragg. | : 

Brag, in ſome Petrierges, 1s a Ring of Ir; (+ 
that hojds firm the 24/co/o or moveable Chani#s | 
ber to the Concavity of the Peece; and firnf# Yor 
the Breech to the Peece, | Jew 


The Names of the Parts of Carriages, a# 
alſo the moſt nſual Inſtruments, we ſhall ſpea! 
of in their proper places, Carl = 


' 2 02 Gzeat Dzdnance, 


Lin F tn , 
Cor-# 
3y | þ H A P. I I 


difte-1 ; 
hrs Of the Mixture of Metals for Ordnance, 
fror| 
llel ' | 
ng thi 
1d th | 


% A Reillery are very often made of Tron ; 
eſpecially the Petrieroves de Braga, and 
other natures, which are ufed aboard Mer- 
chant-Ships , but the moſt proper and moſt 
uſed Metal 1s that called Brafs , compounded 
of Copper, Tin, and another: part of Latren. 
Copper alone is too ſoft, the Tin gives ic 
hardneſs , but too much makes it brittle , the 
” , © Latten unites, and gives analloy to the other 
on OY 
-hole To form a Proportion of theſe Metals to 
tO 1nake Guns of, will be various according to 
divers Authors, 

Some to every Hundred Weight of pure 
& Copper, give 20 ib. of Bell-Meral, or in lieu 
ape7 tx o Þþ. of ſoft Tin, 


Wi 
df. 

met... 
a 


} Others to every Hundred Weight of Cop- 

.., : Hper give 10 tb. of Latten, and 8 6. of ſoft 

ch a tTin, Copper. Latten, Tn, 
ain & I00=—10-—8 
f irc Others mix together J; OO = I0—F 
p g | ] OO wm 8 —— 5 

_ Others, to every 100 th. of Copper 10, 8, 


Yor 7 tb. of Tin, without the other ; and theſe 
_ Ztwolaſt areeſtimated beſt. 


Y Butthe beſt and moſt proper Materials will 
1 ſpea'Jberhe Copper alone beaten, Some 


I Treatiſe of Irfillery, 


Some Guns are made with their Soul or f, 
-Chaſe covered with Braſs, and then bound Fg 
about with Twine, and outwardly lin'd over Je 
with Leather for Lightneſs. * * 


* It has been found that Iron Guns, made of pure Þ 

Engliſh Caſt Iron, have proved a good as any i 
Braſs : Therefore even for ſome of the Fixft 
Rate Ships, by conſent of His Majeſty, and 
furtherance of the Right Honourable Sir Thos 
mas Chicheley , after of the Ordnance 
(for the encouragement of the Manufaltare) 
the whole Complement are Iron turned; amil R 


handſomely fimſbed. : 3 -n 


_ ——. ſo 
{ : C HAP, J I = wy is 
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He Efficient Cauſe for Expelling the Shar; | fo 
. & is the Fire that is made of a Powder conm- ®rþ 
pounded of Saltpetre,Brimſtone,and Charcoal, Yof 
The Saltpetre makes the Blow or Crack, the Yar 
Sulphur takes fire , and the Coal rarifies the #y 
other two, to make them fire the better, *+- 13 
Two ſorts of _—_— are commonly to, 
in uſe , One is made of hve, one, and one, being oF 
compounded of five parts of Saltpetre , one Mg f 
of Salphur and the other Coal, 2 {can 
The other ſort, being ſtronger , is of ſix , gr 
one, and one, being made of 11x parts.of Salts : 
perre,one of Brimſtone, andthe other of os” ;'4 
IS nn ail 
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4 For Artillery, that of five, one, and one; is ge- 
ul or Fnerally uſed, and the other for Maſquets and 


ound | {ſmall Arms,although ſome uſe this for Artillery, 
| Over eſpecially tor Field-peeces.® 


$ *The worſt that is made for his Majeſties uſe 
f pare Y 4#: England zs of the latter, ſit, one, and one. 
I 4 wouldbe averyadvantageow Experiment, 
F "rf that from a Barrel of Powder one conld ſepa- 
Ao rate the Petre, and know what weight wat of 
"a t exactly. | | 
" Anciently they made Powder of four, one, 
- aj $ and one, 94x, four parts of Salt-petre, one of 
' . > EBrimſtone, and one of Coal, which ſerved for 
.  - Mthe Artillery of thoſe times, being ſmaller than 
—>. Hour modern z butthis Powder bcing overweak, 
21s not now 1n uſe. SOIC. 0 
© Tocompare together the ftrength of theſe 
- Gthree ſeverally, the Gunners have commonly a 
regard to the quantity of Salt-pette which is 


Shot, | found in each; from whence they ſay that 
con- Þ theſe will make the fame eftet. 451 of Powder 
coal, Yof four,one,and one , 421 of five; one, and one ; 
» the Yand 4ot of (ix, one,and one, finding in all theſe 


s the Wweights an equal quantity of Salt-petre, viz. 
{301 : and being to load an ancient Peece, it 
only Ltwould beconvenient, for example, to take 241 
Ing Rof Powder of four, one, and one, in lieu where- 
one of they will imploy 221+ of that of five, orie; 
jp K. {and ong, orelſe 211+ of that of fix , one, and 
fix, 


2 2 3 ONE. | | | 
>als | Others in liewof that of four, one, and one; 
al. 2 7 Ts make 


. wo © 
For 7 
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make uſe of of that of five, one, and one, and ; 
in ſtead of that of five, one, and one, imploy 2 / 


ol 
F 


| of that of (ix, one, and one. So in room of 30| ? 


of four, one, and one, they uſe 2 4] of five, one, ; 
and one;;- in licu of 3ol of five, one, and one; ; 
they make uſe of 2214 of that of ſix, one, and d 


And although this manner is difallowed by# 
ſome, (notwithſtanding ir is not to be contem. 
ned)becauſe an equalquamtity of Salt-petremix/# 
cd with a different quantity of other materials 
doth not equally operate, but 1s more efficacious 
being united with a leſs proportion of the 0 
thers (even to certain proportions) than with 
greater, becauſe they overcharge the virtue oÞ 
the Salt-petre with their too great quantity 0 
the other, Whence 421 of Powder of five,one# 
and one, areſtronger than 451 of four, one, an# 
one; and 4ol of lix , one, and one, works py 
greater effe& than 4.21 of five, one, and one, al 
though all contain 3ol of Salt-petre. , 

So I have ſeen and tried by experience that *!' 
of Powder of ſix, one, and one, doth greater ef. 
fe than the whole of? that of five, one, and one. | 
V1z. 20] more of that than 3ol of the other. * 

How much Powder muſt be allowed to eac 
Peece of Ordnance ſhall be ſpoken of in its pro 
per place. - 


"wa InAs wo. » 
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ploy : ET 

| of 3ol? © 

ve, one, ; HAP, I'V, 

nd One; _ EY 

=, Of Shot, and its Vent, 


p Po Field-peeces of the firſt and ſecond 
_ ho TI kind they give Shots of Iron,but to thoſe 
| Z bf the third, Stone-ſhor, and other Artificial 


remix p. ::__.. . | : 
7 Bodics riot heavier than the ſaid Ball ; and to 


—_ Field-pieces of the leaſt nature Shots of Lead. 
the of, Among(t Balls of the ſaid Diameter, but the | 
with & free Natures aboveſaid, is commonly aflign'd 
*tne of 1s proportion, 

tity 0 | Iron weighs the triple more than Stone, as 
ve,one .Z0 I, 


* Lead weighs one half more than Iron, to 2; 
-orks 4 Lead to Stone is 47 times more,as 910 2» 
ne, al But to ſpeak more ptoperly: 
* Tronisto Stone, as 315 1st0 10, 
Lead to Iron, as 14% to 10. 
Lead to Stone, as 47+ to 10, 
* Nevertheleſs not all Leads, Icon, or Stone, 
gafe of the ſame weight, 
Z Toload Artillery with Shot, as well Iron, 
-$ Lead, as Stone, they do not fill the Chaſe , but 
* leave ſpace for vent ; for the Peece not being 
. perfeftly ronnd, the Shot may go in and our 
H A Phealily. Butthere may not be too much vent, 
5 leſt the Fire paſs , and the Blow may come tog 
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Therefore the Diameter of a Ball being gj- 
ven, to have the Calibre or Diameter of the 


Mouth, you muſt adde its Vent; or the Cali- 
bre being given , to find the Diameter of the 
Ball, you muſt ſubtract the Vent. 

In ſome the Vent is found, by adding to eve- 
ry 10 Ponnd of ſhot, one pound, as 3o making 


33, and taking the Diameter of the Ball from |: 


33, by the Caliper- Compaſſes giveth 30]. 


a Al Italy Others take for every 121,11, viz. one. 


over, 12 Qunce in the Pound * , and makes the fame 

Ounces thing | 

makes a Ing. , 

Ponnd, But the uſual Rule 1s to make the Vent al- 
ter of the Ball, or = of the Diameter of the 


Mouth or Muzzle, 
Some are of opinion, that to make a Gun 


bear a certain Load of Ball, one make it juſt its * 


Calibre, according to the Diameter of the Ball 
of which it weighs, but then they work with a 
lefſer Ball : yet if one would make a Culvering 


from 3ol, they take the juſt Diameter of 3ol, 4 
then in ation they uſe a Ball with the Vent, 7 


- Which will be leſs than 3ol, but it ſeems more 


reaſonable to make the Calibre greater to uſe / 


's the Ballofits true Weight. 

The Diameter of the Shots of Iron, Stone, 
and Lead of all us'd Weights, is by Gunners 
deſcribed upon a Ruler of Braſs, of four Faces, 
called by them the Calibre, viz. upon the three 
Faces the Diameters of Shots of Iron, Lead, and 
Stone ; and upon the fourth Face, the Foot -— 

| vided 


ways the one and twentieth part of the Diame- 
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2 vided into Inches, &c. according to the Coun- 
# try. 

*  Weput here the ſaid Scale corrected and ad- 
{ jaſted to the Yereriay Meaſure, unto 1501, as 
repreſented in the ſecond Figure. 

2} Noxe, that the ſaid Scale, not holding lon- 
# ger Diameters than of 1 5 cl,one may yet work 
* by greacer Weights unto 1200. ' 

-} Lhe Weightbeing given, to find the Diame- 
{ rer of the Ball, divide the Number of Pounds 
7 propounded, by Eight, then the Quotient of 
: this Diviſion being ſearched upon the Face of 
7 the Scale, will give you the Semidiameter, by 
* redoubling of which you ſhall have the whole 
:} Diameter of the Shot required. 

' For Example, if 2 80 Pounds be given, di- 
2 videthis Number by Eight, the Quotient is 3 5, - 
- then the Diameter of 35 being taken upon the 
* Scale, and redoubled , will give the Diameter 
: delired of 20], 

The Diameter of a greater Shot heing given 
2 contained in the Scale , to find the Weight in 
#$ Pounds, divide the ſaid Diameter in halt, and 
* applying it to the Scale, obſerving the Number 
7 ro which it correſponds, which being multipli- 
2 ed by Eight, will give the Number of 
2 Pounds of the Ball required: * 


OO ITS 


'* Spherical Bodies, of what Metal ſoever, are 
one to another in weight , as the Cubes of their 
Diameters; therefore if the Diameter ana 
Weirht of any known Spherical Boay be given, 


and 


TH 


I Creatiſe of Irtillery, * 
and the Diameter of any other like Body be 
given, and the Weight ſought , or the Weight Þ} 
given, and the Diameter be ſought : ſay, As Þ 
the Cube of the Diameter given, u tothe 
Weight given ; $0 ts the Cube of the Diame- 
zer of the unweighed Sphere, to its Weight : |. 
and contrariwiſe for the Diameter. Bythis) 
Rule, having the Diameter and Weight of a 
Shot , one may find the Weight of another ; or | 
having the Weight and Diameter of a Shot, 
and the Weight of another, one ma) find the |( 
Diameter. My Father , the 14th of March 
1671, weighing ſeveral Iron Buffets with a | 
Curious Scale, found one very near round of 
6 Inches and 55% parts, to weigh exatly 4 
Pounds, which agrees exceeding neer to 9 | 
Pound for 4 Inches , an from the aforeſaid . 
Rule, a Bullet of 1 pound Weight will have ' 
for its Diameter 1 Inch, and 554 of an Inch. 
T he Diameter of one pound of courſe Lead will 
be 1 Inch, and 743 parts, and of hard Stone ( 
2 Inches, and 5 $2 _ For making the Ra. 
ler for Caltbres, the Author wants a Table of 
Solids; T here inſert one, maae long ſince by 
wy Father, more exattly than thoſe printed in 
Ars magna Actillerit, or Furnier, which fol- 
fowerh. p 
The 


LE” __ a 


_— SIOSRS.. 


RW 


02. ©2eat ©xdnance; _ 


by 
Beay be 4 The T. 
Weight Þ/? | 045: £- le of the Line of Solids. 
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The Table of the Line of Solids. 
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The Uſe whereof is this. By a Scale of Inches, 
For from any Scale leſſer or greater, which may 
Frepreſent Inches, and every 100 part of an 
*71ch, as that (Fig. 2.) take out for Example 
P 533 for lron, 175$2 for Lead, and 25$2 for 
*Stone, and prick them from the beginning of 
*the Ruler A, upon the ſeveral Scales of Lead, 
"Iron, and Stone, to the fignre 1, which ſignifies 
Xone Pound: then yow muſt make three equal 
2 Diaganal Scales for every one of thoſe Diviſi- 
ons A. 1. divided into 100 or 1000, 4s1n the 
'Fig. 3, one zs done for Iron divided into 5 000 
Iparts. Now if you deſire for Example to di- 
"w21de the Scale for each pound for Tron caſt 
Shot, by the Diagonal Scale,and the T able of 
Solids, take the Numbers in the Table an- 
fwering to the ſeveral Pounds or Parts, and 
»\from your Diagonal Scale (Fig.3.) take thoſe 
parts, and prick them from A the beginning of 
"rhe Scale to the place that ſhall ſigmfie the 
*$ Pounds anſwerable. Suppoſe it be for 61, I 
®zake 1.81 from the Scale with the Compaſſes, 
Vand ſer it from Atob 6, and 2.15 for 191 toc, 
Nand ſo from one Diviſion to another 'till the 
} Rater be Compleat. The ſame work is to be 0b- 
"ſerved for the Lines for Lead and Stone from 
"their ſeveral Diagonal Scales ; You may mte 
*that roo fromthoſe Scales is for 11, 200 for 
| $1, 360 for 27], 400 for' 641, and 500 for 
7251, becanſe 1.8, 27. 64. and 125 arethe 
Cubes of 1.2.3. 4.5. Note alſo, that the 
"Table ſhews you the Temths of a Poung to — 
45 * Fo 18 
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the Quarters to 61, and the half to20!, for 
ghe more exaFneſs in the Diviſions. For the uſe 
of the Calibre Ruler, if the Diameter of the 
Bullet be known in Inches, juſt over againſ# 
thoſe Inches and Parts is the Weight (et inthe 
Line, anſwering to the reſpeftive Ital; or 
contrary if the Weight be given, then the Dia- 
meter anſwers in the line of Inches. As for 
Example, againſ# the Diameter of 4 Inches 
anſwers 91 of Iron, or contrary againſt gl of 
Tron 4 Inches Diameter of the Bullet. But 
mine Author made his Scale to the Semiasa- 
meter of Bullets, which makes him take the 
Cube of 2, viz. 8, and to double ag you ſeo in 
the uſes of his Scale, which is far mere trou- 
bleſome than this way Thave ſet down. 


IT have added another Line to the former three, 


called the Line for Powder, st gives the 
Weight of Powder that will fill up a Cylinaer, 
' whoſe Length and Diameter are equal ; ut is 
maae as the former Lines were, from this po- 
ſiteon (which us found by Experience ) that oye 
pound of Powaer will fill a Bore or Cylinaer of 
3 Inches and 55$% parts of an Inch in Dia- 
meter and Length, and the uſes are conſidera- 
ble for making Cartriages,or to know how much 
of the Cylinder of a Gun will be filled with 4 
certain weight of Powder, As for Example, 
| A Cylinger of 4 Inches and 7; un Diameter 
and Length, will take 2;\ of Powder to fill, as 
Jon may find over againſt 4% Inches, and over 
againſt 6 pounds of Powder you have 55 jo 

ches 


Me 4 _ EeS A 
ens: 


'F and other Inſtruments as enters into its Chaſe, 
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ches almoſt, for the Diameter and Length of 
any Bare, which 1 take to be very uſeful. 
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© Of the Meaſure of Artillery or Guns, 


* H E ordinary Meaſure to form and pro- 
portionall the parts of any Peece of Ord- 


nance, and alſo its Carriage, is by the Diame- 


© cr of the Mouth of the ſame Peece. 


. But to make the Ladle, Rammer, Spunge, 


& they work by the Diameter, not of the Mouth, 


but of the Ball of the ſame Peece. Therefore 


| they uſe in ſome places the Foot divided into 12 


Inches, and each Inch into 12 Points or Grains, 
We ſhall value them by Diameters, * follow- 
ing the more ordinary way z but one may re- 
duce all Diameters to Feet, Inches , and parts 
of an Inch, ſo it may be free for every one to 


7 makeuſe of ſuch Meaſure as ſhall pleaſe him 
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Of the ſeveral Natures of Artillery, 


Caa. VL 


LL Artillery are commonly reduced in. a 
to three ſorts. The firſt is that of the | ® 


Culvering, the ſecond Cannons of Battery, the 


third Cannons Petrier1. 


The reaſon of this Diſtinftion ought to be Þ Je 
taken from the end to which the Artillery 


ſerves. 


they ſerve, 


The intent of Artillery in general is to of- þ 
fend a far off ; but tometimes ts principally un- 
derſtood the diſtance of Place, fometimes the 
Offence, although one never goes without the 
other : for being to ſhoot a far off, the Obje& 
muſt either be of a ſtrong or weak reſiſtance 
but if you would offend not far off, the Obje& 
' In like manner muſt be either ot a weak or a 
ſtrong reliſtance. Now there being four ends, | 
it ſeems reaſonable that Artillery be reduced to | 
four ſorts, according to the Intents. for which | 


To offend a far off, in caſe of ſtrong reſiſtance, |} 


the Culverings do ſerve, which carries a Ball | 
of Iron from 14 to 30ol wei 
make them to 1201. 

To offend a far off,in caſe of weak reſiſtance, 
Squadrons, &c. thoſe Peeces do 


as in Troops, 


ght, although ſome | 


A £4 oco con = a 


ſerve which are called Field-peeces, or the ſmall 


> QY .5 
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Artillery, and not Royal, and carry an Iron 
ſhot from 1 poundto 10 or 12 pound. 

To offend not far diſtant ; in caſe of a ſtrong 
reliſtance, are your Cannon of Battery, which 
carry a Ball of [ron from 2o to 5ol weight, 
although ſome are made which carry to 106l 
and more, and ſerve to break down Walls and 
Parapets: | 

Laſtly, to offend at a ſmall diſtance, an ob- 


@ j<& of weak reliſtance, as Ships, and other Ma- 


chines of Timber, they do uſe your Cannon 


q called Perrieroes , becauſe they carry a Shot of 
- i Stone, or any other Artificial Subſtance , and 
| never of Iren, and this Ball of Stone. may 


"_ from 141 ro 100] weight. 
ote, that theſe are the four principal intents 
of each of theſe Natures, but a Peece of one 
ſort may ſerve in point of neceſlicy tor ſeveral 
Services. 

We nevertheleſs will not diſcourſe of the 
common uſe, but will name three only ſorts of 


J Artillery, reducing the firſt ro Culverivg, and 
g Field-peeces, which come to one another 1n a 
J neer proportion. 


To the ſecond they of Zattery. | 
To the third Cannon Petrierces, and to 


J which we will alſo add the 2ortars and Tri- 
J bucchi's, which offend by a curved Line , and 


moreover an Appendix of Petars , although 


| improperly they are reduc'd amongſt Artillery 


not offending at a diſtance, * 
| We 
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2 We aiftingmfh all our great Guns in England 
znto two onely ſorts, viz, Field-peeces from the® 
leaft to twelve Porunders, and Cannon of Bats 
tery, from Culvering to whole Cannon, 


END OF THE FiksT PaRkr. 


To divert the Reader a little at the end of 
each Part , 1 ſhall give ſome ſhort Diſ- 
courſes of the ſiupendeows Bridge made 
by that mot famous Warriour Alex- 
ander Prince of Parma, 71 the Tear 
1585 , over the Schelde zcer Ant-f 
werp, and of the prodigious Effe® of 
Powder, fitted into Veſſels for breaking 
the ſame. Firſt of of Furnier Hydro; 


lib. 2: 72 French. 


m T HE Prince of Parwa commanding in | 
= chief the King of Spains Armies inthe | 
« Low Comntreys, and knowing of what great | 
« concern the Recovery or the Retaking ofthe | 
« City of Aztwerp would-be to his Maſters | 
*« Afﬀairs, laid Siege before it in the Month of |þ 
«® Auguſt,in the year 1584, & having ſeized on | 
* ſeveral Forts and other important places ab' 
* the City, refolved to make and lay a Bridge )' 
*.over the Sche/de, at two Leagntes from the 


« City, to hinder the Belieged 


om Suetours 


(: which might come from Zealand that way, 


thaf 
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*that being the onely place by which they 
©* could receive them. And being Maſter of the 
* Shore as well on that ſide of Flanders as Bra- 
* bart, he rais'd two ſtrong Bulworks on both 
** lides, and then ſtruck Piles of 30, 35, 40,and 
* 50 Foot long, and mortaſs'd them together 
* wich ſtrong Beams and Girders to uphold a 
* wooden Bridge,which he called the Paliſade, 
*and upon which ten men might march infront, 
* The Kiver was large in this place, 1500 pa- 
*ces, and ſo deep that it was impoſſible to find 
© Trees long and ſtrong enough to reach 'rhe 
* bottom and not being able to carry on his 
© work more then 1000 Feet into the water, he 
* finiſhed the reſt, which was 1 300 Feet, by 30 
* Ships, which were diſtant 3o Feet the one 
* from the other : each Ship had two Ankers a 
* head, and a Stern to hinder the impetuolity of 
* the Tides, and many Shipmaſts and Planks ro 
© make the Platform of the Bridge , the Vel- 
© ſels were faſten'd rogether with four Chains 
« 2nd four Cables , and carried two Guns a 
&« head, and two a Stern, and thirty Soldiers : 
« upon this Bridge one might paſs from Bra- 
« bant into Flanders _ 

&« On the Bridge, at every 500 paces, there 
© were Rafts made of Shipmaſts and other 
* wood, to ſtop thoſe that came, and to . give 
< leiſure to thoſe of the Bridge to fire from a- 
& bove and ſink them. Moreover there were 
« many ſmall Veſſels loaded with Soldiers, who 
&« 2uarded the Avenues, nv 


« Enemies Cannon, 
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« Atthe time that they built the Bridge, the 
& Baſtions on both ſides the River were well } 
<« ouarded with Infantry, and furniſhed with 
«© Cannon, which nevertheleſs could not hinder 
& that in the ſpace of ſeven months which they | 
&© imployed in making the Palliſade, but thar | 
© many Veſſels went and came to Antwerp, | 
<« where they alſo fortified themſelves, and pre- | 
&« pared ſeveral Inventions to break this Bridge. 

* Frederick 7unibell or Giambel, Native of 
* Afantoua, an Excellent Ingeneer, who was 
<& ſent there by the Queen of England, having | 
© demanded of the Citizens three Veſſels , one | 
« of x50 Tuns, another of 350, and a third of | 
«* 500 Tuns, and 60 others wide and flat, | 
« which he would have joyned together with 
« Chains, and have them diſpoſed in form of a 
&« half Moon, to have them riſe with the Tide, 
*« well armed with Grapnals, but he could ob- 
« tzin but two of 70 or 100 Tuns,of which one | 
&« was called the Fortine , the other the Hope, 
<« with ten other ſmall flat Boats. | 

< Then ſeeing theſe two Veflels well tirti- | 
< ber's, and of a juſt capacity, he made in each, | 
< with great ſquare pieces of white ſtone,a Cof- | 
<« fer or Cheſt of five Foot thick, 40 Foot long, | 
* 2nd three and a halt large and deep ; 1n one of | 
<« which he put 10000] of Cannon Powder, | 
« and inthe other 7500, and cover'd both of |; 
<« thera with maſſive great broad Grave-ſtones, # 
« which might eaſily reſiſt the violence of the | 
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« There were laid croſs theſe Machins ſeve- 


® ral Matches dreſſed wich Sulphur,and aboard 


« each Veſſel there was an artificial Engine, 
© which ought to burn a whole hour before thag 
« the Coffers took fire, to amuſe the Bellegers, 
* and ro make them believe that there was no 
© other thing then what appeared aloft. | 
. © Beſides, there were 32 very flat bottom'd 
« Shallops, tull of Ingredients, of which eighc 
«at every half hour ought to deſcend with the 
© Tide, beſides others full of wild fire, which 
« were to burn leiſurely the Rafts before the 
* Bridge, to the end that the Enemy being wea- 
« ry by continual firing, for the ſpace of ſome 
< hours, the great Veſſels might have an eaſier 
we. | ? 
 <Thefourth day of 7ly being appointed for 
< this Enterpriſe, all this Preparation had not 
&« ſuch ſucceſs as they promiſed themſelves, 
< therefore they ſuſpeKed ſome Treaſon , for 
& theſe four Squadrons of eight Shallops apiece, 
« ſet ſail almoſt all in the ſame time, contrary 
« to the deſign of the Ingenieer, the tide begin- 
© ning to (ſack, and the rwo great Veſſels going 
<« 2way ſooner than they ſhould have done, one 
<« ran aſhore, and wanting water, did no Exc- 
< cution then kill ſome Soldiers. The Prince of 
* Parma believing that the reſt would work 
« no other effe&, and that all would vaniſh in 
« \moak, retired into St. aries Fort. But a 
«little after, three Shallops having burned ſome 
« Rafts; and the great Vee] as it happen'd (ſes. 
Fr r= « yeral 
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Cf yera] of the Beliegers being come to view the 
&« Shallops) arriving juſt upon the point of the 
&« Palliſade, fired with ſuch violence and fury, 
« that it tore in a thouſand pfeces ix of the 
& Ships of the Bridge, overſet and blew into the 
« 1jr ſeveral others, tumbled down the Prince of 
& Parma, and the Marquiſs of Peſcara, (who 
« were returning With as many men as they 
{« could find within a league about,) made an 
« Earthquake four miles round, and broke the 
« the Glaſs windows at ſix leagues diftance, 
« kill'd more than 5 00 perſons, amongſt whom 
&« were the Marquiſs of Rubars, and the Lord 
« of Bz/ly ; moreover, emptied the very chan- 
* nel of the River, that being dry,and the water 
<* rais'd in the Air, and falling in the neighbou- 
« ring fields, almoſt entirely fill'd with water 
«an adjacent Fort, and the Soldiers 1n the field 
« were up to the knees in water, had their 
«© Cloths, Matches, Muſquets, and Artillery all 
« wet, and were rendred io unfit for ſervice, 
© that they had been without queſtion routed, 
« if the Antwerpians had been in readineſs to 
«© have made a brisk Sally, The Prince forth» 
« with repaired this dammage, and left an open 
<« place in the Bridge to Jet all ſuch like Veſſels 
« paſs, if they ſhould make any more attempr, 
© Onee more thoſe of Aytwerp ſent another 
« Ship of vaſt greatneſs, with hopes to perform 
« more advantageous effes, and called her the ©? 
« End of the War, but ſucceeding very ill, as | 
ſome others which were ſent down in the ſame Þ 

time # 


— 
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<< time againſt the Bridge the 22 of the ſame 
* month, at laſt they were forced to rendex 


* themſelves the 17. Auguſt, 1583. This rela» 
q <* tion was drawn out of the Annals of Bertie, 


| *and of P,Orlandiz of the Campaigne ot Peſws, 


| 
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SSSPBSHRGRS 
THE SECOND PART: &.(( 
Of the Bore or Chaſe of Guns. 


— 


The D'on 
q A C H A P. I. : FY . — 
| of the general Proportion of the Bores of cad. 
| Guns. c—_ 


Th Great Gun or Cannon, is a long Bar- - 
ih re], round and hollow in the middle. ; . 
'Þ - . Betore they are caſt, they are drawn Fitone . 
il out in Deſign, with their Proportions. 
i it The Preportions, are either general or parri- 
| cular. | | 
The General Proportions, are thoſe which "ls. 
ſerve in all ſorts of Ordnance, and thoſe are, as 
touching their Breech, Touch-hole , Alteration 
of the thickneſs, Trunnions, the Caſcabel, and 
Rings. 
1he Particular Proportions, are thoſe which 
change according to the Nature and Species of 
2's Artillery, as the Calibre, length, and thick- 
neſs, 
As to the General Proportions, the Breech 
is always thick, when the Metal at the Touch- 
'F hole is thick , comprehending alſo the Metal 
i of the Chamber if there be any, The 
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The Diometrical Meaſure of Cannon Bullets, Fig. 23 " 
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The Toach-hole is uſed at the end of the 
Chaſe. OE 

The LZ:xe of Alteration of Metals, is made at 
the middle of the Length, betwixt the Touch- 
hole and the Muzzle incaſt Ordnance, 

The Tranzons are thick and long, one Dia- 
meter of the Chaſe or Concave (where they are 
made.) In Groſs Cannons very often they make 


them ſhorter, not finding Side-Timbers or _ 


Cheeks ſtrong enough to make the Carriages, 
The Axletree of the Trunnions is diſtant 
from the Muzzle # of the length of the Chaſe, 
and from the Touch-hole 3, to the intent that 
the Peece may be moved ealily,and being ſomes 
thing heavier behind than before,is not Muzzle 
heavy. Some by putting them far diſtant from 
the Muzzle ;, and from the Touch-hole #, by 


which they are made too heavy at the Muzzle: 


They are placed before the Level of the Me- 
tal under the Chaſe, that the Peece may þe the 
higher mounted upon his Carriage, and may re- 
ceive more degrees of Elevation. Some otcen- 
times place them not ſo low, bur make them ſo, 
that their higheſt Line correſponds and paſles 
by the Diameter of the Chaſe, and the Diame- 
ter of the Trunnions, by the loweſt line of Cy- 
linder, as do demonſtrate the Fig. 3. and 4. 

Caſcabel or Pummel (erves to elevate and to 
dire& the Cannon, and is leſſer but longer than 
the Trunnions. FE 

The Aaniglions or Dolphins, are two great 
Corniſhes at the Extremities, which riſe higher 
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than the Inequalities of the Rings which are 

| upon the back of the Peece, and do not hinder . 

the ſight, and alſo ſerve for Ornament and 

Strength. The Muzzle-ring is high #, and the 

Baſe-ring is high 4 part of the Calibre abour, 

but the Rings in Petrieroes at the Mouth are +; 

and at the Breech 5+, and are large at pleaſure. 

Of the Particular proportions, we ſhall ſpeak 

of them underneath, according to all the natures 
of Ordnance, | 


Crap, II, 
Of the Culvering.. 


fo are Diſtinguiſhed into three 
\_- manners; firſt, according to the Calibre 
or nature of the Ball, ſecondly,as to thickneſs of 
the Metall , thirdly, according to the length of 
the Bore. 
' As to the Calibre, they are called who/e Cul- 
wvering, Culvering, and Demi-Culvering. 2 
The whole Culvering are called anciently 
Dragon-Drakes, and carry a Ball of Iron from 
40, 50, to 60l &c. 
The Culvering from 351, 30,25, 20. 
The Half Culvering from 18, 16, and 14. 
'As to the thickneſs of Metal, ſome are called 
fmall,ſome common, other reinforced or fortified. 
The Small, uſed in old time, have their Me- 
tal thick tf 3. 
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At the Touch-hole? 3 p 
In the Middle s of their Calibre, 
Ar the Neck & 


8 
The Common Modern kave their Metal thick 


At the Touch-hole ? 1 
Middle 6 2 of their Calibre, 
At the Neck ry 

The Modern Fortified 
At the Touch-holeP 15 | 
Middle 2 of their Calibre. 
Neck 


The Culvering does not grow equally ſmall 
from the Touch-hole to the Neck, but fall off 
at ſeveral Rings for better Fortification. 

Some make the Demi-Culvering better for- 
tified than the Culvering, as one may obſerve in 
Field-peeces, but it is not generally uſed. 

As to the Length, they diſtinguith the Cul- 
vering into ordinary, extraordinary, and baſtard. 

The Ordinary Culvering, are long from the 
Touch-hole to the Muzzle 3 2 Calibres. 

The Extraordinary are longer than the Or- 
dinary, viz. to 39, 40, 41 Calibres. 

The Baſtard are ſhorter than the Ordinary, 
viz,. onely 28, 27, and 26. | 

Although the true meaſure of the Ordinary 
be 32 Calibres, ng pram. they are ſome- 
times made of 3o and 33 Calibres, and are 
called Ordinary, | 

The Whole Culyering are made one Diame- 
ter or two leſs, and the Demi-Culvering one 
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Of the ſeveral natures of Culvering, one may 
form nine ſpecies of each. As Cylvering ords- 
nary ſmall, and Baſtard ordinary ſmall, extra- 
dinary [mall', Ordinary Cannon, Extraordi- 
nary Cannon, Baſtard Cannon, Reinforced Or- 
dinary, Reinforced Extraordinary, and Baſtard 
Reinforced. 

One may ſay the ſelf ſame thing of the 
Whole and Half Culvyering, 


Crap, III. 
Of Field Peeces. 


eld Peeces are generally reduced into the 
ſame Natures as Culvering, and are alſo 
diſtinguiſhed into three manners : 7. as tothe 
Calibre, 2, as to the richneſs of the Ifetal, and 
3. to the Zergrh. 

As to the Calibre, they haye theſe principal 
natures following. 

The Smeriglio or Rabinet carries a Ball of 
Tron from 31 to a Pound. 

The Falconet from 2, 3,to4l. 

The Falcon or half Saker, ht 5,6,to 71. 

The Saker or ; * Culvering from 8,10,to 1 21. 

Others with the ſame Calibre as theſe , will 
carry as before. 

+ As tO the Richneſs of the Jeral, they have 
the ſame diſtinctions that the lefſer Culverings 
have, Common and Reinforced, although _ 
Field 
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may FMField-peeces are generally uſed Fortified , and 
oras- Wheleſler they are the more Fortified, to reſiſt 
ctra- (Þctrer the Force of the Powder in their frequent 
ordi- MWiſcharges. 
Or- A The Thickneſs of Metal at the Tonch-hole, 
ard Neck, &c.are the ſame as the Culvering. 
; As to the Length, they are diſtinguiſhed jnto 
the Ordinary, Extraordinary, and Common. 
| The Ordinary ought to follow the ſame 
[Rule as the Culverings of 32 Calibre, often- 
'Fimes they are made longer, zz. from 32 to 
B4. The Saker, Rabiner, and Falconer, from 
$8, to 4o, and 42, becauſe the ſmalneſs of their 
Bore, if made 32, they would not advance be- 
Fond the Circumference of their Wheels, and 


the Fherefore would do no effec, 

alſo A} The Extraoradinaryare thoſe that paſs the ſaid 

the Fneaſure, and amongſt thoſe is remarkable the 

and Paſſavelante or Z abratana , long from 48 to 
350 -Calibres, and moit rich in Metal, and which 

pal Marriesa Ball from 5 to 6 pound, as the Falcon, 
Sut now are ſeldom caſt. 

of YF The Baſtard, arethoſe who do not arriveto 


332 Calibres, amongſt which are found the 

£17enne or Minion, which is a Modern Peece 
. Fortified, and carries a Ball of 8 or jol ſhor (as 
>]. Fthe Saker,) but is long onely 26 Diameters, 
ill uſed inthe Gallies, being ſo ſhort for the ſmal- 

Zreſs of the place. - ; 
ve 3] The Afzdeisan ancient Peece, and poor 1n 
gs AMeal, and althoygh it carries 8 or 10 pound 
ſhot, is no longer than 22 or 2 0 Calibres, ny 4 
: ER e 
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The Muſquet ds G:veco, is a ſmall Peece uſed 
onely by the Venetian Gunners, carrying one 
Pound Ball of Iron as the Smeriglio, long 24 
Diameters or 30, thick at the Touch-hole Diaz 
meters 175, at the Neck £. 

The Salramartino, is a ſmall Peece uſed b 
the ſaid YVenetians, long 15 Diameters, carries 
ſhot 4l of Iron as the Falconer, thick at thel 
Touch-hole one Calibre, at the Neck 5. Diame4 
ter. Itis called the Sa/ramar tino,from being turn} 
edabout upon all occafions,and being loaded be 
hind at the Tale of the Carriage, without draw4 
icg back the Peece, and there be many of then! 
in the ſaid State, 

The * Rabborett,was a Peece of Artillery an-! 
ciently uſed, and carried a Pound ſhot or 13 0! 
Iron as the Smeriglio,but this Rabbonett is uſed 
in Flanders, and carries as aboveſaid, and long 
Ordinary 36 Diameters. 

There be other particular Names for Field4 


Peeces, but theſe be the moſt uſual. 


CHAP, [V. 


Of Cannons of Battery. 


HE Cannons of Battery, are Peeces ordin%-1 

rily (horter than Culverings, and are di-4 
ſinguilhed, firſt, as ro their Calibre ; fecondly,y 
as to the Richneſs of their Metal , and thirdly, 
asro men hon  —-- | 
. The? 
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Pecce uſeY The Calibres are as followeth. 
ying one The 3 Cannon carries a Ball of Iron from 
long 2 t0 18 pounds. 
hole Dia The Demzi-Cannon from 20 to 281. 
J The Cannon from 30, 40,45, to 50), and 
uſed bjJrmerly even to 60 pound. 
, Carries} The whole Cann from 70 to x20, 
k at thi The Cannon Baſilick from 130 to 150 and 
:. Diam:&@ pound Ball, uſed by the Tarks. 
10g turny As to the Richneſs of their Metal, ſome are 
)aded beFncient and Small, others Modern and Com- 
ut drawYon, and Modern Fortifaed. 
' of then The Ancient are ſmall, Tapered or Bell-bo- 
d. 
lery an-J The Chambred have their Metal thick at the 
r 1+ ofFouch-hole $, in the middle 5, and at theNeck 
tt is uſedQBot their Calibre, 
nd long} The Tapered are thick as the Chambred,but 
e more Tapercd towards the Touch-hole , 
r Field-Yng Diameters 4, large-in the beginning Dia- 
Wcters x, andin the bottom Diameters 3, Jn the 
jddle &, at the Touch-hole 5 of the mouth. 
4 The Common are either Chambred, or Ta- 
red. . - | 
3 The Chambred have this thickneſs of Metal 
& the Touch-hole Z, in the Middle F, in the 
eck F. | 
ordinY-; The Incamerated have the ſame thickneſs as 
are di-he former, and moreover the Chamber neer 
condly,he Breech long 4 Diameters of the Peece a- 
hirdly,Your, large as much in the beginning as 1n the 


The? 
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nd £, and with the *Gengiva or degrees One a riſaleo; 
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over another, thick + of the Calibre. } 
The Modern Inftorced are all Chambred,anſſc 
have ſach thickneſs at the Touch-hole one Dir 
meter, at the Middle 5 or $, at the Neck $. |fif 

' Note, firſt, that ſome are called forced, a} 
thongh Common Incamerated. ſo 
Secondly, obſerve that the quarter, and My 
dern half Cannon, have the Reinforcement ſþs 
Fortification of a Culvering, the better to ſeryſÞ! 
Jn its place, ' OY b 
Thirdly, that the Cannon B ſ#/5sk hath yh 
greater Reintorcement,as we ſhall hereafter dy { 
7 


clare. 

As to the Length, they are Ordinary , Eq 
traordinary, or Baſtard. | 

The length ofthe Ordinary js 1 8 Diameter}} 

Although very often they make the Dem] 
Cannon 2 2 and 24 Diameters. <> M 

The guarter-Canns is made long 26 Dig 
meters, or 28, to the end being ſo long , ar 
Fortified or Reinforced,they may ſerve in pla 
of Culvering or Demi-Culvering. | 

The length of theſe Extraordinary Peeces i! 
greater than the Ordinary reſpeRively, and uf 
monegſt the reſt is famous the Cannon Baſil: 
uſed by the T rks in nature of a whole CayP 
non, which is long from 2.4 to 3o diameteryſſ# 
thick ar the Touch-hole diamerers 12, at thi 
Middle diameter 1, at the Neck diameter +, anfÞ 
carries, as we have ſaid, a Ball from 130 to 1 59 
and 200] weight. | 
. The Baſtard Canmn are thoſe — a 

10rief 
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re. orter than the Ordinary , if they are Can- 
1bred,anffhþons or Whole Cannons, their Calibre is 2.4, 
one Digſþc 22 if they are Demi-Cannons, 28 or 26 
leck 3. |ſfthey be Quatfer-Cannons, 
reed, aff They are called Rebuffi, Crepants, YVerrars, 
fong Diameters 15 ; and the Saltamarino may 
and Myþe reduced to this nature as to the length,bur by 
ement «bs placed amongſt the Field Peeces, by reaſon 
r to (eripÞþf the ſmalneſs of its Calibre. Some call thoſe 
Baſtard Cannon, which have a greater length 
þ hath han the Ordinary Cannon, which do not ar- 
eafter diyive to the ordinary Jength of Culvering; but 
heſe ought rather to be called either Extraor- 
ry , Elfinary Canon or Baſtard Culvering. 


1amerer; | 
ie Dem}! Cuapy. V. 


26 Dig Of Cannon Petrieroes, 
ng ys ayy- - 
ein pla HE Petrieroces, are fo called from its 
| Ball of ( Petra) ſtone, with which they 
eeces iiþre loaded from 2 to 100 and 1501, for the F 
, and z\ſjnoſt and all are Incamerared, or Chambred and 2 ® —_ 
Baſil; Fontinued in one Peece , or elſe with the Cham- | **7* 
le CarÞer ſeparated with a Braga of Iron, and there- b Djame- 
iameterg$ore are called from that * Braga. ter, Cali- 
at thifl Thoſe that are continued, and of one Peece, #re, Poc- 
er +, anjſþre either Antient, or Modern. —_—_ 
' \ : n 2 ? 
to 15001 They are long trom 8, #3 to 9 * diameters, ,,.. 1p 
although ſome are to 10 and I 2. Ggnifieth 
hich arfll The Antient have this thickneſs of Metal, the them all, 
ſhortef] EE | *_ Chamber 
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Chamber being not computed , at the Touch. 
hole £, at the Middle 3, at the Neck 5 of the 
Calibre. { 

The Chamber hath the Geyg:v4 or riling £ 0 
the Calibre, the largneſs is 2, the length is D. 1; 
of the Calibre, or elſe diameters 4+ of the ſame 
Chamber. The Modern have the thickneſs of 
the Metal riſing at the Chamber; at the Touch- 
hole £, Middle 5, and at the Neck 5. 
| TheGengva, or riling of the Chamber, i: 
thick diameters 7. 

The mouth of the ſame is £ of the-Calibre. 

The Length is Calib. 2 , viz. Dia. 4 and 6 
of the Chamber. 

But it 1s to be obſerved , that ſome makeſ 
them Incamerated,that the Mouth of the Cham- 
ber be + of the Calibre, and three times as long 
as large. 

Some make the Chamber ſo, that it may be 
the + of the weight of the Ball ; as if the Peece 
/ Jl carry 3ol, they make the Mouth of the Cham- 
THY ber large, as much as is the Diameter of the Ball 
F p | of Stone of 61, they make the ſaid Chamber 
| long diameters 2 and + of the ſaid Chataber, 
and make theſe Peeces long from 1 2 to 1.4 diz- 
meters of the ſame Chamber, and the thick- 
neſs of the Metal of theſe two with the Cham- 
ber, isat the Touch-hole diameter 1, at the 
1 Middle diameter 5; , at the Neck £< of th 

| 3 c 

Mouth of the Chamber. | 
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: : Trabucchi. Fis. 10: a Mortor. 
10. a Culvering, Fig. 5. hs nent pm—_ 


| — Wahl 
4 
ll 


20. a Cannon for Batttery. 'F:2. 6. 
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a Muſcole, Fig. 9. 
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A Braſs Baſis, or Peteriro a Braga. Fig. 8. 
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e Calibre. 

The Petrieroes a Braga, have their Cham- 
r ſeparated, which is called the 2aſcolo, Ser- 
tore, and Coverta, and 10 they are loaded be- 
nd; they are ſerviceable upon Gallies, Veſ- 
Is, Towers, and other narrow places, where 
e Peece cannot reverſe ; they are either of bea- 
n iron or Bras, as alſo the Servitory or 1a- 
ols, the Braga 15 of Ifon. 

They carry a Ball of Stone from 2 to 1 41, 
d no more. 

They have their Chaſe long from 10 to 12 
dibres ; the thickneſs behind is Calib. 5, at 
je Neck £ , or elſe behind Calibre 5, at the 
eck 5. 

The Trunnions are thick and long 5 Calib. 
dund about, diſtant from the Mouth +, and 
om the end ;, about the length of the Bore. 
Betwixt the Trunnions and the end in the 

iddle, are placed two Wings, to faſten the 
raga, and hang without 5 of the Calibre, and 
e txt to the very Axletree of the Chaſe. 

For every Petricro de Braga, there ſhould be 
ree Maſcole, which are large at the Mouth 
,and alſo; of the Bore, long in the Chaſe 4, 
,Ooralſo 6 diameters The Metal about 1s 
ick one diameter, and particularly about or as 
uch as the Peece to the Bottom, they have an 
andle, and at the Head are made ſmal},ro drive 
little into the Bore well cloſed, 7:z. diameter 
round about its 12ſcolo, oy 
| | ie 


ouch-hole +, at the Middle 3, at the Neck * of Fig. VII, 


23 A Treatiſe of Artillety, 


The Braga is of Iron, ordinarily faſtene 
| ſtraight ro the Wings , it is prolonged withi 
that it may be capable of the length of t 
Ahoſcolo, and its Coine behind, which makes! 
firm ; and inthe end hath a long trail or tra 
Calib. 3 or 2 with its Button, or Pummel, an 
ſerves to mahnage the Petrzero : croſs the Bray 
underneath, is a place to ſuſtain the 2Laſcolo, 

The Wedge is of Iron, thick 4 or 5 del: C 
lib. large at the leaſt one Calibre , and long; 
about. One alſo may have more Wedges t 
_ the IZaſcolo or Chamber joyned to th 

ore. 


Cuay, VI. 
Of Mortars or Trabucchi. 
T Hey are ſhort Peeces, of the nature of P;| 
trieroes ; and with theſe they ſhootBalls 
Stone, Granado-Shels, and Caſes full of ſmak 
Sfiot, not by a Right line, but by a Crookef 
from on high, ſo they fall where it ſhould bÞj 
appointed, | 7 
The Chaſe from the Touch-hole to the Mury; 
zle in all, is Calib, 2 and 4. The Chamber i 
long Calib. =, large Calib. #. The. remaindeF! 
is Calib. 12, the Gengiva or Riſe of the. Cham! 
ber is thick Calib. =. They are thick beſide} 
the Chamber at the Touch-hole 7, in the mid 
dle =, at the neck = of the Calibre. £ 
There is no other difference betwixt a 4; 
wy fr Peece and a T rabnccho, but in the placing of 
| of 0 the! 
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Trunnions; (ſince the Mortar-peece hath the 
diameter of the Trunnions, which correſponds 
to the end of the Chamber. And the Trabuccho 
hath its Trunnions placed in the thickneſs of its 
Breech, 

The Mortars or Trabucchi,that have their Bore 
long Diam. 3%, are beſt to ſhoot Balls of Stone, 
Fire-balls; Baſe and Bur-ſhot , becauſe they 


require a greater force ; but to ſhoot Grana- 


does they do greater effe&ts,being long diam. 2, 
or a little more, by reaſon of the Spo/etta or 
length of their Bore. 

They are moſt uſed to ſhoot Granadoes be- 


! twixr 5o and 100], although ſometimes one fits 
| them to 3ool weight. 


END oF THE SECOND PART; 


Fig; X, 


A Treatiſe of Irtillery , 


Concerning the Bridge, and Blow neer 


Antwerp, ot of Pietro Paulo Flori-} 
ani Diffzſa &+ Offeſa delle Piazza, 


page I41. 


" UT it did not ſo happen with Alex-j 
i ander Prince of Parma, at the Bridgeſ 
<< made at the Siege of Antwerp, the like ro 
© which was never yet ſeen or related in any}. 


* Hiſtory, being attacqued from a Machine of 
« Fire, the moſt Horrible and dreadful tha 


© ever Was put in praRice in any part of thef 


© known World. An Engine without doubt 


&« ;avented by the proper Enemy of Mankind 
<« and brought to perfection by his new Infer-P* 
© nal Miniſters. It was eight moneths in mas. 
< king by the Ingeneer of Aztwerp, and In it| : 


< were the only hopes to relieve the Ciry, It 


<* wasa great Ship ſtrongly timbred, in which] 
© was a ſtrong Vault or Arch made of Stone and] | 
& Morter, filled with 200 Barrels of Powder, 
<« and above the Vault were great Stones of all} 
«forms, Cannon ſhot, Chains of Iron, enought 
« to ruine a whole City. And within theſe veſ-} 
<« ſels was laid a ſecret Fire or Fuſee ſo cunnin-|' 
« ly, that it ſhould not fire the Powder, till it}. 
<« was arrived at the Bridge,or a little after,&c, 


THE|; 
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I meer 


 Flort- 
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1 Alex-} 
2 Bridge 
like tof 
in any|. 


chine of 
fal that 


: of theſ. 


t doubt 


lankind,| 
7 Infer-|": 
; 1N ma-|.. 
id In «| | 


ty. It 


1 Which! 


one and! / 


owder,\" but the firſt manner is moſt approved for the 


s of all}. 
enought : e ler os 
eſe veſ.| | ſuffers leſs in the ſplitting of the Peece, doth re- 
7 coyl enough, but is more ſubject to break. in 


unnin- 


_ *rill it}. 
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THE THIRD PART: 
Of Carriages for Artillery. 
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CHnaP, I, 

Of Carriages for Culvering. | 
HE Carriages ate made of two 
Cheeks, four Tranſomes , or croſs 
beams of wood, with two Wheels, 
the Axle-tree, and their Iron work. 
| The Sides or Cheeks of the Carriage are 
once and a half as long as.the Chaſe, which be- 
ing 32 Calibres long, the Carriage will have in 

length 48 Calibres. bs = OO 
- Some make onely the Carriage. long one and 
% of the Chaſe or Cylinder, ſome one and 2, 


following reaſoris. nes 
. Astothe length of the Carriage, the longeſt 


the midſt, yet more ſpares the Wheels, is more 
ealie to turn about, and mannage the Peece, and 


/ In ſhort will laſt longer. Bur the ſhort Carri- 
| age makes a longer Shot, doth not recoyl ſo 


THE}, 


much, and is eafie to break it ſelf in the Breech, 
is good for ſmall Platforms, and upon which 
| D 2 one 


AY. 


Fig. XI; 


Þ 


4 I Treatiſe of Artillery, 


Fig.XII, one gives more Elevation to the Peecce. 
The thickneſs of the Cheeks or Sides of the 
Carriages is ordinarily one Diameter of the 
Muzzle. | 
The largeneſs of the Head, to the very end of 
the Length, is equaily from B 2 to B .;+. 
The bending in of the middle from £ 3 to 


3 2 
The Tail fromB 1 toB 23. 


any time it turns or overſets, which happens 
when the Carriage is forward on the Wheel. 
The Trunnion- holes are cut in the uppermoſt 
{ide, diſtant from the upper part B 3 complear, 
and deep 7 B. | 
The holes for the Axletree are cut in the 
lowermoſt part large B 15 ſquare, dittant from 
the Front B 4 compleat, or at the leaſt B 3+ 
about, and diſtant from the uppermoſt Side 
B 27 compleat. Some therefore do not make 
the Hole tor the Axletree altogether ſquare, 
Fig. X1IT, but do make it blunt on.the two inferiour An« 
XIV. ples, as ſhews the Fig. 13 and 14. 
Some do not make a thorow hole for the 
Axletree,but only a Joynt made hollow into the 
- lowermoſt part, when the Checks are not very 
F harge, and into the Joynt they place either all 
IP the thickneſs of the Axletree equally, or only 
4 | Fie, XV. 3 binding it with a band of Iron, which paſſeth 
a+ "XVI, about, as in the Fig. 1.5, 16. 
 Thetwo Cheeks or Sides of the Carriage, 
are faften'd from the four Tranſomes or croſs 
| Beams 


The end of the Breech Z 3 about; if at 
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The Car for the ſame Culyer of 32 foot the length 1 3 


» Or about the bore of; peece of 13 foot, 
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02 Great Oadnance, 
Beams of Wood, which beſidesthe general qua- 

lities of binding together the Cheeks, have alfo 

ſome particular. 47 <7 | 


Firſt, that rowards che Mouth or Front hin- Fig.XVII. 


_ ders that the Peece doth not ſplit. Secandly, 
that of the Breech ſerves to hold up the Breech 
of the Culvering, and upon which it reſts. 
The third, © that of the ILzvovele , or little 
Peeces, ſerves to reſt upon, in elevating the body 
of the Peece. The fourth, that of the Train or 
Tatl ſerves to place into the hole the: Bolr 6r 
Faſtning-pin of the Fore-Carriage of the Peece. 
All the Tranſomes are thick B: 1, and large 
B 1;3(from that of the Tail except- when: itis 
large B 2) all equally long, »z. as much as the 
Diameter of the Peece is near the Truunions 
and moreover Z# 1, becauſe the middle TIranſome 
Is joyned into the Sides, ,and {@ their Hides are 
'* paxallel.. - Foal 20 1% 
Some make the aboveſaid Tranſomes equal 
in length, viz. that of the Breech as long as the 
diameter ofthe Breech, and moreover one dia- 
meter for the Morteſs, and the other; for the 
AZanovelle or flat Franſore a. little greater, 
bur that of the Tail longeſt, and the Forc-Tran- 
ſome ſhorteſt of all ;. and the Sides ov Cheeks 
_ arenot parallel, but follow tg eneea thick- 
neſs of the Peece. i © b®.- 
When the Sides of the Carriage are: parallel 
and narrow as abave,they ought co be ſomewhat 
taken down betwixt the. Trunnions and the 
Tranſome of the Breech, to the end. that the 
1: 'Dz body 
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-bedy of the Peece and Corniſhes may enter 
Within, 


Beſides, ſome take down always the faid 


-Sides inwardly betwixt the flat Tranſomes and 


the Tail-Tranſome, railing z of a Diameter to 
render it more light and more calle to be man- 
naged. 

The places of the Fore-locks are as follow- 
eth, 

That of the Fore-part is diſtant Joon the 


Front compleatly Br, and from the lower 


Side BZ. 

That: of the Breech goes behind from « 
Trunnion-koles, as muck as the Peece is long, 
from the Trunnions to the 'Breech, to the end 


that the: Breech may lye juſt upon it, and 1s to 


lye as low as is po tble, to give a greater Ele- 


vation tothe Peece, itis to be therefore di- 


ſtant from the edge or lower lide of the Carri- 


age B+. 


 Thatof the (fat Tranſome) is higher, and 
diſtant from the Line of the middle Plate ro- 
wards the Trnanion-holes B 1, and under the 
upper (ide of the Cheek B =: 

+ Thatof the Tai); is placed i in the part turned 
up, or over the ſame Tail, diſtant'from beneath 
and from abovg of the fide of the Check BZ 


andfrom the Md B 1. 


The Tranſomes do not enter with its adi 
piece into the Cheek, but grows ſmall aboye 


' and beneath 5 of its thickneſs. F4 


; The Iron-work Oy fora Carriage, Ue 
four 


(ma DBOL TI 07/""orrs, , 
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four Garniſhing Bolts, great Bolts or Pins of 
Iron, v4z. one near every wooden T ranſome 
which paſſeth through the ſides of the Carriage, 
and may have Plate-rings and Fore-locks tor to 
keep the Carriage (ides firm. 

In the Tail. Tranſome there is a hole made, 
which is armed with Plates of Iron, in which is 
placed the Iron Pin of the Fore-Carriage, for as 
much as it conducteth the Artillery upon the 
Carriage, 

Againſt the Trunnion-holes are placed a lir- 
tle Bolfter and Capſquare in the lowermoſt 
part, which doth ſhoulder or uphold the Trun- 


Fig, 
XVIIE, 


nion in the recoyling, to ſave the wood of the pig, x1x, 


Cheeks with his Contratorts behind. 

Ot late, under the Trunnions they put the 
Counter: trunnions or Capſquares, which is a 
Pl2te of Iron, which doth incompaſls the Trun- 
nion-holes, and part of the upper (ide ; to the 
end that the thickneſs of the Peece may nor 
ſpoil it : and where they place the Counter- 
trunnions, there is no need of a Bolſter, al- 
though in ſome Peeces one may uſe both ways ; 


the Counter-trunnion is ſhewed by Fig. 20. Fig. XX, 


All the forepaxt is covered with a Plate of 
Iron, or Binding, under to the very joynting 
ef the Axletrec, and over tothe Trunnion-holes 
faſtned with Iron nayls. | 

Above the Trunnion-holes paſs the Cap- 
{quares, or joynted Plates,which ſtay the Trun- 
nions in the Trunnion-holes , and the Cap- 
ſquares are faſtned by four long Capſquare- 

D 4 | pins, 
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A Treatile of Irtillery, 
pins, which paſs through to the very |bottom of 
the Cheek, and under are faſtne@with its Fore- 
locks and Linch-pins. 

One of theſe Capſquare-pins paſleth by the 
Axletree to the Binding-plate below, where ir 
is faſtned with its Forelockeyes. 

The Tail is alſoall bound over and under with 
its Plates faſtned with Nailes, and Jaſtly are 
placed two great Rings to the lides of the 
Cheeks, half behind the Wheels,to faſten Ropes 
for tp mannage and condut the Peece , and 
there are nayled two Hooks in the outward hide 
of the Carriage, 23z. one on cach {ide near the 


| forepart, to faſten other Cords to draw the 


Fig.XXIL, 


Carriage forward on. 

The Axletree of the Cylvering is to be as 
long as to paſs through the Carriage, the fore- 
part of the Wheel with that overplus as is ne- 
ceſlary to contain the faſtning or Linchpins at 
the Nave, which may be 1 5 Diameters abour, 

The Thickneſs, for as much as thecxterior 
largeneſs of the Carriage is 1 and 4 B, ſo mere- 
over 6n each fide of B 15 ſquare, and moreover 
that eighth part they leave; tothe end that the 
Wheels in its motion do not touch tie lides of 
the Carriage. 34 

The remainer 1s round about the Carriage, 
thick in Diameter BZ -or B14, and in the end 
thick B r. 

It is made of hard wood, as of Elme;Oak,or 
ſuch like. | | | 
Its Length is chroughly fortified with Mn 

| ar 
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bar of Iron which pafleth through, of two In- 
ches about, to the end that being ſtrong, if the 
Axlctree ſhould break, it might alone be able to 
govern the weight of the Peece ; it is let into 
the Axletree underneath. 

That part which ſurmounteth the forepart 
of the Nave of the Wheel ſhall be B 1 or B 2, 
and is defended by its clout of Iron, which is an 
Iron-plate that incompaſſeth the Head of the 
Axletree, with two Sides for to naile or faſten it 


'Sto the Axletree. 


The Clout of Iron hath moreover only open 
its Nave or forepart, and in that part which 
icks ont is made aHole which pafſeth through, 
as alſo in its Clout, where they put a Pin to 
hinder the Wheels that they do not ſlip off. 
The ſame Axletree is taſtned in the Sides 
with a Capſquare-pin, which paſſeth through 
it as aboveſaid, 
The Wheels for the Culvering by ſome are 
univerſally made high B 1.4 in Diameter, viz 
he greatneſs of the Nave Z 4, which is long 


The length of the Spokes B 4 forevery one, 
etting a{ide that part which is joynted in, and. 
B.1 for the bigneſs of the Fellows. 

Some make them in Peeces of 121to 3ol, 
hizh in Diameter B 10o, but others from 3ol 
wward 9 Diameters. 

Thoſe of 10 B itn Diameter have a more par- 


_ Fticular meaſure. 


The Nave is thick B 3, long B 3 3. 
| T he 


| 
j 
| 
Fig.XXIII 
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J Treatiſe of Irtillery, 
' The Spokes, long B = compleatly,but more.faf 
over have B1orB 15, to mortaiſe into theſſwi 
Nave and Fellows. 
Thoſe of 9 B in Diameter have all the Mea-Jwa 
ſares as is already ſaid, bur the Spokes are one-ſthe 
ly long B 2 compleatly,belides that part whichſmo 
is mortaiſed into the Fellows. the 
The Nave doth handſomly diminiſh to 1t}wit 
extremity, abating from that part towards thegzl] 1 
Carriage B + , andof the other Z 1 , or littleþe 
leſs in all. ig 
The Spokes are 12 in number, and are fixel 
in the thickeſt part of the Nave, ſo that they en- 
ter B 1% or more, but they are placed not per: 
pendicularly, byr outwardly floping. 

The Fellows are in number ſix, and make u 
the Circumference of the Wheel, and in each 0 
them are fixed two Spokes; the Fellow 1s thi 
B 1,and large B 1. | 
The ron-work of Wheels are theſe. Hhorti 

The Fellows are armed about without witif T 
Plates of Iron called Dowledges, thick B x: %hne ] 
72 largeB 1, and ſolong, that they may cogally 
ver the whole Circumference of the Wheelſ -T| 
Their midpart meets with the Joynt of thier A 
Spoke, and the Streaks joyn cloſe unto the midÞeece 
dle of the Spoke. Upon which are nailed Naylfſhey 
with large broad Heads , and to their Nave] Th 
which are ſomething turned over without, allgnd ir 


.are bound over the Streaks by a Stirrup narroſhitho 


within, with its ſtring or Binding of Iron. feſs th 


Fig.XXVI There are moreover high Stirrups,which binghat 


Baſu 
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oz Great D2dnance. 
more.{faſt the heads of the Spokes, faſtned underneath 
o thewith their ſtrings of Iron. = 

The Heads or Barrels of the Wheels are out- 
> Mea-Jwardly bound with four Rings of Iron, two in 


49 
Fig. 
XXVII, 


e one-ſlthe thickeſt part near the Spokes, and two 


which|more towards the Extremity. Furthermore 
they have the Mouth turniſhed for the Axletree 
to 1t5]with a Bocchole of Iron, according to the uſe of 
ds theffall Wheels ; if they ſhall be of Braſs, they (hall 
r lictleſbe yer better , and more if they be upheld. 
Fo ig. 28. ſhews a Wheel compleartly turniſhed. 
> fixe 
ey cl 
or pet- CraP. ll. 


a. Of Carriages for Field-Peeces. 

2Acn 0! 

15 the Ayriages for Field-peeces are like thoſe 

for Culverings, and have the ſame pro- 

| portion, except in theſe following particulars. 

t wit The Cheeks arethick B 15, for having onely 

rx Fine Diameter they will prove too ſmall , eſpe- 

ay CoFially in little Peeces. 

Whecly 'The Axlerree is not fortified with a Coun- 

of tier Axletree of Iron, being ſufficient to rule the 

1c midÞcece w'thout that ; nevertheleſs ſometimes 

| Naylifhey are fixed in Sakers. 

Navey The Wheels are high in Diameter Zoc. 14. 

t, alGndin the Smeriglio and Falconetto they are 

narroWFithout Meaſures, but that they may not prove 

on. ffs than 4 Foot about in Diameter, to the end 

ch binfhar they may come unjp the Parapets and En» 
tulBraſures. CHAP: 
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Crae, [I], 
Of Carriages for Canon of Battery. 


LL the Artiſts do not agree to determing $h 
A the exaQt Length of Carriages for Canſ Þ[! 
non of Battery. Some would have them one $0 
and half longer than the length of the ChalgÞg 
or Cylinder, as in Culverings ; ſome one timgF{thi 
and one third ; but the moſt commodious wa 
is that they be made one time and a half, opipet 
B28,  - lary 
The thickneſ3 of the Cheeks are divers, af} * 
cording to divers Opinions. Some will hay ſtar 
them B x always, other B 3, others B;, otheq om 
one B, in Peeces of 3ol leſs, but in heavier Peyſror 
ces, v2. from 3 ol upward they allow them 1 
for 100. In fine they are leſs than the MouthPlaii 
The /argeneſs of the ſaid Cheeks are diveriF 
At the forepart Cal. 3. 35+ 35 : at the middiz}Fſtc ( 
Calibre 23, 22, 3. | 
At the Tail always Cal. 2, thc ind bein$bou 
ſomething turned up upwards, .is Calibre 27, 4 
Cal. 2%. r C 
The Tranſomes are four, as in the Culyſ-arr 
rings ; the Length is throughout equal, v2.48 T! 
much as the thickneſs of the Peece, near tire n 
Trunnions, and moreover the thickneſs of tons 
half Cheeks for the Morteſſing, to the end if thi 


faid ſides may de parallel, The thickneſs ing 
01E 


| B 
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» B 1, but better onely &, The largeneſs of the 


 Fhree firlt ſhall be B 14, but that of the Tail 


all be of 2 B, oratleaſt B1Z, 
As concerning their p/ace, that of the front 
all be diſtant from the ſaid front B 1 , or at 
he leaſt BJ. That of the Breech, as. is uſual. 
That of the Afanovel or flat Tranſome ſhall 
ouch the very halt of the length of the Carri- 
zoe, and that of the Tail ſhall be diſtant from 
the end B 1, or at the leaſt 5. 

The Trunnion- holes ſhall be cut in the up- 
per ſide, diſtant-from-the front B 3 compleatly, 
large B 1, and deep3. 

The Morteffing tor the Axletree ſhall be di- 

ant from the front B 3 compleatly, (although 
ome only will have them B 2+) and diſtant 
rom the upper (ide B 2 or 12, large Br, orat 
he-leaſt 'B 13, Throughly hollowed in the 


Plain of the Cheeks, and in the lower ſide, as 


hay be ſaid of the Culverings, according to 
he Commodity of the largeneſs of the Checks. 

The Axletree may be long Cal. 13, round 
bout as much as is ſufficient ro comprehend 


: qlffhie Carriage. Wheels and Locks thick Cal. 1, 


| Culy 
, V1Rel 
near tl 
- of t 
end | 
neſs 


r Cal. 3%. The reſt round and thick near the 
arriage B 1, and without B + round about. 
The Wheels in Cannons even to 3ol Ball, 


| re made-high in Diameter Calib, 10, in Can- 


ons from 3ol upwards Cal. 9. The Meaſure 
f the Nave, Spokes, and Fellows as abovefaid, 
ing of the ſame Djameter and proportion as 
ole of the Culyerings. = _ 

| 40g 
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_ Fig. 
XXVIII. 
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The Iron-work of the Carriage, Axletree;an 
Wheels for Cannon of Battery, are the ſame a; 
for the Culverings. RE. 

In the half.Cannons, and as for Cannons f; 


ſhioned like Culverings, and longer then is uſu b 
al, they follow altogether the Meaſure an 

. proportion of Culverings. IE 

— Chambred Cannons are not meaſured by thi B 

Diameter of the Chaſe, but by the Chamber. : 

_—_— : . 5 C 

7 is 

Cuna?P. IV. 4 

. * fe B 

Of Carriages for Cannons Petrieroes. h 

| B: 


HE Carriages for Petrierees have th: 
h ſame faſhion as thoſe for Battery, andar} 
long once and a half, once and rwo thirds, 0: N 
once three quarters of its proper Bore at ths By 
Touch-hole or Mouth. The moſt commodion ſ F- 
and moſt reaſonable is to make 14, v4. if thi 
Soul of the Peece is long Calib. 9, the Carriag 
may, be Cal. 1 5, or Cal. 15+. I 

The bigneſs of the Sides ſhall be B % or B; —_p 
The breagth at the forepart B 24, B 25, hol 
At the Middle B 12, B 2, tþ | 

_ Atthe Tail B 1.B 15. | 6 

. "The extrenlity of the Tail bends and is di Die 
ſtant from the end B1+ . W - on 

| = — is _— from the Fron I 

compleatly B 1,and is large or broad BZ, dee | 

of he breadek ; cath _ ; q 

The 
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The Mortaſing for the Axletree is diſtant 
from the Front B 1%, of the uppermoſt ſide 
B 1%, and is ſquared round about B=. | 

The Tranſomes are thick B +, and wide B +, 
but that of the Tail B 1. | 

That of the forepart is diſtant from the ſame 
B;, and from the lower {ide 4. That of the 
by tft Breech diſtant B £ from the lower ſide, and thas 
mher, | of the 2anmovell or flat Tranſome from the 

| uppermoſt (ide B * , betwixt which and the 
Center of the Trunnion-holes is ſuch a ſpace as 
is the length of the Peece from the Center of 
the Trunnions to the end of the Caſcabel, viz. 
B5+ about. Thar of the Tail is diſtant from 
the end B *, and from the upper and lower ſide 
B= 


ree;an 
ame a; 


ons fa 


15 uſu 
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= - The Axletree is big in the middle ſquare BZ 
; hs. The Wheels are high in Diameter B 6, the 
/ — Nave is thick B 2, and long B 2%. The Spokes 


B 17 compleatly, and moreover as much as is 
ſufficient for their Mortaifing. 

The Fellows thick and Jarge B ;. 

Yer one muſt obſerve, that in Petrieroes of a 
{ſmall Mouth, that the Wheels are to be made 
Jo high, that the Peeces may arrive to the Port. 

holes or Embraſures, v:z. of three Foot or four 

about in Diameter ; aid in the Petrieroes of a 
. ..flarge Mouth they do not make them higher in 
nd 18d Diameter than five or (ix Feet, to the end that 
they may ſtand covered by the Parapets ordi- 
Ie Fronf,.rily fix or ſeven foot high. 

;» Jeep} The Iron-work of theſe Carriages, Axletrees; 
5h RS and 


nodiou 
2. If thi 
ZArriagt 


- or B 
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and Wheels are the ſame as in other Carriages; 
and like Cannons of Battery, 

In meaſuting and propertioning theſe Car: 
riages , they may be valued from the B of 
the Chamber , by redoubling the number of 
the B of the Chaſe &c:and theſe meaſures in old 
Petrieroes become greater, becauſe the Cham. 
ber is larger from the end of the Chaſe. 

The Carriages of Petrieroes de Br aga( which 
on land are uſed in Towers and little Flattorms, 
is a ſimple Cavaletto Cor wooden Hoffe ) 
made of a crooked beam, with two Feet before, 
on which is fixed a great Fork of one entire 
piece of Iron, which doth Claſp the Trunnions | , 
Andunder the Feet and the Tail they put ſmallff , 
little Wheels joynted in, to hale along with 
more faciliry the ſaid Cavaletto. F 

But ſometimes this crooked Beam, in place difff © 
Feet before, is ſuſtained by an Axletree with ;; 
«Ks Wheels as in other Carriages. up 

To make Short Carriages for all natures if ,,; 
Guns, one muſt obſerve , that the half of th ;, 
Carriage be juſt in the end of the Breech, pu x, 
ting the flat Tranſomes below in the hinmoll 6; 
part of the Carriage, v5z. under the half, asiz 
ſhewed in the Figure 12, ina Culvering Cariif jg 
Agee faf 
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Onas. V. 


Of Carriages for Mortar-peeces and T7 ras 
bucchoes, 


|! nr as Artar-peeces are not diſchar- 
ged but by merhod, and that raiſed. from 
45 degrees to 9o, whereas other Artillery is 
never elevated above 45 degrees ; therefote the 
Carriages ought to be different, ED 
Thoſe for 2Zrtars are mide of three Sides 
or Cheeks, two for Sides, and the other for the 
the Bottom, all thick B & of the Mortar, 

Thoſe of the Sides are large or high B 2£ : 
the Trunnion which is all mortaiſed into the 
Cheek,occupies B £, the thickneſs of the Cheek 
at the bottom B 5, the other B 1, and takes 
upalmoſt all the inferiour part of the Mortar, 
01%. part of the Chamber B £, the thickneſs of 
the Breech' B Z, leaving a void place berwixt the 
Breech and the Bottom, to put the Coins more 
ealily under. | 3 

The length in the top ſhall be B 35, that bee 
low B 74, whence leaving at the forepart B x 
faſtned,the Remainer may be bevil'd or without 
an Edge. IDE FS: 
| The Cheek at the bottoi is long B 7+, and 
large as is the Diameter of the ZTrabuccho on the 
outſide, is lixtle more than B 15 with the Cor- 


E This 


niſhes. 


I Treatiſe of Irtillery , 


This length of the Carriage is neceſſary , to 
the end that the Mortar being depreſs'd to 45 
degrees, then giving great Shocks with the Car- 
riage in the Hor;z0u, and that it might not leap 
our, to which end it is neceſſary that the length 
of the Carriage be at the leaſt double the height, 

Others nevertheleſs make them only long 
B 6, becauſe perchance they never make ſo 
low Shots. 

To the Carriages commonly they never make 
Wheels, becauſe in their March they are drawn 
upon Wagons; nevertheleſs to hale them along 
they put underneath four ſmall Trucks, each 
made of an entire Plank, thick B 5, high in Dia- 
meter B 15, with a hole for the great Axletree 
B = about, 

They bind together the Carriage with four 
thick Tranſomes acroſs, two below, and two 
aloft, whichencompaſs all the thickneſs of the 
Sides and Wheels, with a Plate of Iron nailed 
ro and acroſs in moſt places for ſtrength, eſpe- 
clally when the Sides are made of two pieces. 

The Trunnion-holes are covered within 
with [ron, and there alſo they put their Con- 
traforts- Within it enters the whole thickneſs 
of the Trunnions, which is cloſed with a thick 
Plare of Iron above, which covers all the upper 
part, and is there faſtned with four garniſhing 
Bolts and Pins, which paſs over all the height 
of the Side, and are made firm underneath. 
| Nevertheleſs the ſaid Plates or Bands one 
{may raiſe up and lay aſide, every time as you 
would 
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Would mount or diſmount' your Trabuccho; 
Laſtly, there ought to be faſtned outwardly 
on each Side two Rings, which will ſerve to 
mannage and carry the Engine from place to 
place. 
_ * The Trabucch; have for a Carriage a ſtrong 
Frame made of rwo Beams, diſtant as much as 
the Trabticcho is wide , made faſt with wo 
ſtrong Tranſornes at the ends, with the Trunni- 
on-hioles in the middle , which are locked up 
with its Capſquares ; and underneath are two 
Axletrees, on which are put two Rolers of 
Wood to condu& it, where there ſhall be nece(f 
lity, which are drawn out and taken away 
when the Tabutchz is uſed, | 


END oF THE THIRD PaRT, 


od 


To divert the Reader after this third part, 
T have cortinued the Story of the Bridg 
and Engine at Antwerp, owt of Hon= 
dius his Fortifications and Artillery, 
being a perſon very like to get the know- 
ledg of it truly, an Hollander,and one 
of that party; pag. 96. 


«T*Here were two Veſſels equipped ; one 


* called the Hope, the other the Fortune, 
&* which was fitted by Pieter Timmerman, In- 
« aenecr of Antwerp, and not by Frederick 7e- 

| E 2 nbelly, 
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« ibelly, though he had fitted many before, as 
* E. de Mdetertn in his Hiſtory relateth , for 
© he is abuſed, and aſſuredly Timmerman fitted 
<them, and in Which he made a Cheſt of 
© ſtrong Wood and Stone in a Triangular form, 
<« as one may ſee in the Figure A; As long as 
© the Veſle), four Foot broad at the bottom,and 
« two at the top, arid in which was put 18006 
&« pounds of Powder. At the bottom was a Pipe 
« of Latten, having little holes in the middle,to 
<« give fire on all {ides in an inſtant, coming a- 
< bove the letter A, from which went out four 
© other little Pipes, for to give more certain 
&« fire at the time appointed. And then this 
<« Cheſt was well built with with Square ſtones, 
<« ]Jaid in Mortaſs all about, then covered with 
« Grave-ſtones in the manner of the Roof of 
© an houſe, and upon which Grave-ſtones there 
* were Gutters of fine Powder. And alſohe 
*Jaid 400 Wagon-load of Stones without 
© Morter or Sand, and upon the Tomb-ſtones 
<« in the Gutters there were 2 4 Matches, which 
© ought to fire at the prefixed time ; and alſo 
«© they put Poles round about to- hinder the 
« Enemy from boarding, and encompaſſed the 
« Veſſel with great Pitched Casks which was 
<< to be fired, that none could poſſibly enter, as 
< the Figure doth ſhew. The ſaid 7immer- 
* 21an took with him a Captain named Zark- 
< hear, for to guide the Boats in the way, who 
* with his Seamen did fo fit it, putting under- 
* neath a Sail, (that the Courſe of the River 

EY YN Sn 
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© might better carry it before)a Foot under Wa- 

«ter, and the ſaid Captain put behind a certain 

« Tail or Train, viz, faſtneq behind the Rudder 

< four Fathom long, and at the end was faſtned 

© a great bundle of old Nets, with a heavy piece 

* ot Timber, which kepr the Ship ſteady in its 

*courle,that it could not role orſheer on either 
« fide ; and being ſo finiſhed, was conduRted in 
** the night towards the Bridge, by the ſaid Pie- 

"ter Timmerman, With other four Seamen in 

* company to conduct the Rudder ; and ſo floa. 
« ting very near the Bridg, the ſaid Timmer- 
** 241 fired the 24 Matches, and went behind 
* the Rudder to the other Seamen, and imme- 
* diately the Pirched Casks were on a light fire 
* all about the Ship. They fired many ſhots 
* from on both ſides the River, which forced 
* F:mmerman to retire as faſt as hecould, after 
** whom the Spariards made many Shots , bur 
* all in vain, the Ship arriving at the Bridge, 
** one Would have thought that Heaven G& Earth 
* had finiſhed their courſe. When the Powder 
< took fire, it gave ſo great a blow under water, 
**that the water lept on the other ſide of the 
« bank, filled the Fort on Ca/lo (ide, and laid all 
«the fields round about under water; all the 
< Fire and Matches were extinguiſhed, the grea« 
*© teſt part of the ſaid Fort thrown down, and 
* the Cannon loſt, One might have ſeen great 
« heavy Stones fly inthe Air, and driven half a 
« League into the Countrey, It blew up ix 
« Ships of the Bridge, of which three were ſo 
E 3 torn, 


I Treatiſe of-Irtillery; 


 *©torn, that one could not ſo much as find a 
© piece, the others caſt and thrown with their 
© bottom upwards, ſo that the Bridge was en» 
« tirely broke. There were alſo more than 
« 800 people blown up, and ſome perſons of 
& Quality, as the Marquiſs of Reesbork, Gene- 
© ral of the Cavalry ; my Lord Bly, formerly 
* Governour of Freeze, my Lord Torſy, and 
** twenty three Captains, and ſome of the Prince 
<« of Parma's Court, the Prince himſelf being 
< in great danger ; for as Metteren relates, the 
* Spaniards made all their Endeavours to ex- 
*© tinguiſh the fire by caſting in of water, which 
< they did all round about, (not dreaming of 
'< the Powder, and that the Matches were then 
« ready to fire) begun to mock at its vain Ef- 
<< fects, thinking that all the outward fire was 
< the product of this Engine. The Duke was 
* fo long time a looking on, that all the fire 
< was quenched, but being already retired at 
<< ſome diſtance, the Blow was given with ſuch 
< fury, that the Duke, and the Marquis of 
* Gaaſto, and others that accompanied them, 
< were all blown down, and one could not per- 
© ceive the leaſt trace of Footing of the Fort 
* Awſterwell, But the (aid Timmerman 
< willing that they ſhould purſue the ViRory, 
© fgnified to the Lords, that there was made a 
** ſufficient hole or opening in the Bridge ; but 
* ſome ſeeing from afar the Sparards turning 
<« and returning with Torches and Lanthorns 
*© upon the Bridge, could not believe that there 
Fo OTE, Was 
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&« was a ſufficient overture made, or - that it had 
& done any great cffe,and therefore did not at 


| all follow that Advantage. In the mean time 


©*the Dake repaired it with all imaginable di- 
* ligence, much admiring that the Antwerpers 
* and Zealanaers had not taken hold of that 
&« occalion, and given an Aſſault. For the breach 
& was ſo great, that the City might have been 
« ealily ſupplied with neceſſary Provilions : 
* and from this, one may obſerve, how one 
< ought to follow a Vitory undertaken, and 
© how one ought to conduet ſuch Works with- 
« ont Jeaving of them in ſuch time, as the deſign 
«is ready to take effe&t, Moreover the Figure 
« (4) ſhews how the Ship was fitted a Stern, 
© with its Maſons work, and the Cask; and 
© how the Trains and Fuſes came within, Alſo 
© the Matches were dipped in Oyl of Turpen- 
« tine to give better fire together, for that gives 
«2 blow as ſwift as Lightning. Above the 
« Stones were Fagots with Straw, and great 
© Trunks of green wood faſtned with chains of 


« Tron together, all about the Ship, as the letter 


* (B) doth ſhew, which could nor bur frjghren 
© the BehoJders, 
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THE FOURTH PART. 


Of charging Artillery, and Prepa- 


rations for the ſame. 


Cnar 1. 
Of charging and loading of Culverizigs, 


150 38 H ECalvering carries a ball all of Iron. 
| $ | The o/dand ſmall require Powder of 
{1&4 | 4,'T, and 1, as much as its proper Shot 
al 1 | weighs of Iron : ſo that if there be 3 ol 
| weight of Ball, it will have 3ol of four,one, and 
one : or if one gives of five, one, and one, 5 of || 
the weight of its proper Shot of Iron, ſo that if 
the Shot weighs 3ol, the Powder of five, one, 
and one ſhall be 24]. lets EN 
The Common modern and fortified Peeces 
ſhoot Powder of five, one, and one, as much as || E 
the juſt weight of the Shor; ſo that if rhat || C 
weigh 3ol, italſo requires 3ol of Powder of | 4! 
five, one, and one. Or if you would lead it }| t! 
with Powder of-ſix, one, and one, you may not || t! 
give it above 7 of the weight, viz. 2212, But 
theſe may very well ſupport a juſt and equal : 
RE RE Cs pro- | F 
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_ of Powder to the weight of its 
Ball. - 

To put the Powder into the concavity of the 
Peece, they uſe either a Ladle, or a Paper-Car- 
tridge. 

The Ladle 1s an Inſtrument of Braſs, made 
as pans Pipe, and fixed at the end of a 
Staft ; the form of ir is ſuch, that for the Cul- 
vering it may ſerve to load it at two or three 
times, - 

If the Culvering is to be charged at two 


| times, the weight of the Shot mult not exceed 


30 or 351; bur the ſaid Culvering at three 
times may carry 35 more of theſe Pounds. 
Toload the Common Modern and Fortified 
Peeces at two times with Powder of five, one, 
and one, they make the Ladle with theſe Pro- 
portions :' the part which is nailed upon the 
trame of the Handle, be long three Diameters. 
of the Shot, (I da not ſay, Muzzle or Diame- 


ter of the Bore) and long one, that part which 
receives the Powder be long Shots 4, and 


Jarge in the bottom Shots 2 leſs 5, and at the top 
Shots 2 leſs; thar the point be round , raaking 
the Center one Shor, ar at the leaſt 3. Ar the 
Ears they make inwardly rwo quarters of the 
Circle for ſtrength, and at the Point they cut 
away from ſome Z of the Diameter to the end 
that the Ladle may better touch the bottom of 
the Chaſe. 

Others make large the under part for the 
Powder, 5; of the largeneſs. for the Model or 
Frame, leaving each Ear large 5+ 
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To chargethe ſame Culverings, Modern and 
Fortified, at three times with Powder of five, 
ene, and one, the Ezdle is made long Shots 23, 
the reſt as the others. 

To load the Ancient ſmall Peeces with Pow- 
der of five, one, and one, (for that of four, one, 
and one is now out of uſe,) the ſaid Ladle ſhall 
be thortned £ about, (the rwo ſaid Powders be- 
ing not much different in maſs or weight,) or it 
witH the Ladle you thall uſe that of five, one, 
and one, but fnooth, not heaped up. : 

To load the Common Modern Peeces with 
Powder of (ix, one, and one, the Ladle ſhall be 
Z part above ſhorter than that of five, one, and 
one; or if you will work by the ſame, but 
{mooth,not filled top-full. 

Toload the Modern Fortified with Pow- 
der of fix, one, and one, or it it ſhall hold the 
common quantity, or if you ſhall yet uſe the 
ſame top-full, give it the full weight of the Ball. 

Laſtly, to load the Old ſmall Peeces with 
Powder of fix, one, and one, the Ladle ſhall be 
uſed, ſhortned # or 5 of its accuſtomed meaſure. 

Obſerve here, that the three Powders are 
not proportionable in ſubſtance, weight , and 


aQivity, whence it is that if it hath the aid pro- | 


portion, which is oftner more probable than 
true ; Wherefore one ought to have it made 
clear by Experience. 

The ſaid thin Plate of Copper, cut out after 
the aboveſaid manner, is bended round, and is 
nailed with Studs of Copper to one module 
long 
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?, 02 Great D2dnance.” 
long a Shot 15, but ſomething ſmaller before, 
for the faſtning the Plate, and moreover long 
to faften the Staff or Handle, an Inch and = in 
Diameter , that it advance out of the Bore at 
the leaſt one Foot. Belides the Ladle there be 
ther Materials or Preparations for the Can- 
on, which ſerve for Charging , as: the Ram- 
mer, Spunge, and Wadhook. | 

The Rammer is a piece of wood, round and 
hick one Sh. and long one Sh, + about, having 
a Staffor Handle like the Ladle, and ſerves to 
preſs and ramm home the Powder into the Can- 

on, Wadd , and Shet, and is made of hard 

00d, and is ſometimes plated about with a 
late of Copper near the head for ſtrengths 


ike, Oftentimes they uſe'upon the ſame Staff - 


oth the Ladle and Rammer. 
The Spunge is no other then a Rammer-head, 


nade of foft wood, and leffer in Diameter than 


he aboveſaid by 2, wrapped round about with 
 Sheep's sKin, and faſtned with Studs of Cop- 
er , which ſerves to make cleanand refreſh the 
"eece 

The Wadhok is another Material, made of a 
Rodd or great Wire of Iron, tarn'd in a Serpen- 
ine manner, and in its end is put upon a Handle 


Ig. 
XXXVI: 


Fis, 


x Staff to draw out Wadds or Okume, that the ,.,---, [, 


ecce may be unloaded, 
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Cnar, II, 


Of the Charges for Field-peeces, 


? Zell peeces carry a Shot of no more than 
Ioor121 of lron, which is always uled, 
although ſometimes in the ſmalleſt a Ball of 
Lead. 
They are always allowed Powder of five 
one, and one, of equal weight to its Ball,if they 
are Common Modern or Fortified , and if they 
are Fortified, they are alſo allowed the ſame 
weight of Powder of ſix, one, and one : but | 
they are Old ſmall Peeces, they are only allow 
ed # of Powder of five, one, and one, or 7 0 
that of (ix, one, and one. | 
They are loaded with the Ladle at one tim: 
with Powder of five, one, and one. The bodj 
of the ſaid Ladle, viz. that part which hold; 
the Powder, ſhall be Shot 75 ,as was ſaid of the 
Culvering, the Model large as accuſtomed 
Shot 3, and long ſh. 15, in the reſt as thoſe 0 
the Culverings. | 
That ſerves for Powder of five, one, and on: 
in Modern Peeces, and for that.of - (ix, one, and 
one in Modern Fortified. :. .... - 
For the Small old Peeces they uſe the ſame 
but ſmooth, not heaped up, with Powder of 
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CnravPe, [I]. 
Of the Allowance of Peeces of Battery. 


7 Har are commonly charged with Shots of 

Iron, giving them + of the weight of the 
ball of Powder of tour, one, and one, in the An- 
cient ; and of fave, one, and one , in the Mo- 
dern Common and Fortified. 

The Cannons which carry from 3o to 351 
Shot, are loaded with a Ladle at two times, but 
thoſe which carry a greater Ball at three times. 
For to load at two times, they uſe a Ladle long 
in its Cavity three Shot, with the outpart Mo- 
del or Frame which 1s one Shot, or little leſs, * 
the reſt being after the uſual form. 

For to load at three times, let it be long only 
nn its cavity Shots two, and for the Model +, - 
the reſt being made as is uſual. 

And theſe ſerve, being ſmoothed, for all ſorts 
of Powder reſpeRively ; and if you would load 
Old Pecces with Powder of five, one, and one, 
you muſt uſe it ſmoothed, not heaped up ; and 
moreover in loading the Modern Fortified, with 
Powder of lix, one, and one, they uſe ir alſo 
ſmoothed; not heaped up. 

For Cannon Chambred, take the Diameter 


of the Chamber, ſubſtra& the Wind, and the 
reſt will ſerve for a Meaſure in making the 
Ladles, Fr 


For 


68 


ITreatiſe of Ircillery, 
For to load at two times, its Cavity muſt be 
long 3£ of its Diameter , and if for three times, 
let it be long 24 of its meaſure , the reſt as is 
uſual, | 
In Taper-bored Peeces, the Ladle is made 
according to the form of the ſaid Tapering, viz. 
narrower before than behind ; near the Model 


- or Shaftthe Cavity is made large Shots 2, and 


at the Point is made large Diam. 2 from the 
bottom of the Tapering, long 3 Sh. and 3; or 4 
and the part of the Model large 3 Sh. and long 
Shots £ or 7+ 


— 
DE 


Cray. IV. 


Ofthe Allowance for Cannons Petrieroes, 


L L Camons Petrieroes carry a ball of 
"A Stone, or ſome Artificial body, as Sacks, 
ſmall Barrels, Caſes of wood, bags fill'd with 
Stones, and Bur-ſhot; but never heavier than 
the ball of Stone. | 
Petrieroes have their Chambers large £ of 
the Month, they are allowed Powder of five, 
one, and one, + of the weight of its Stone-ball, 
and are loaded at one time with a Ladle long in 
its Mouth two Diameters of the Chamber((ub- 
rafting the Vent,) the reſt framed as is uſual. 
Others ſay, that the Ladle long in the Cavity 
B 1+ of the Chamber, will load at two times 
the third of he Srone-ball, oo 
T0 


To Petrieroes large in the Chamber, the half 
of the B are allowed Powder of five, one, and 
one, commonly the half of che weight of the 
Stone-ball, and are loaded either at one time 
with a Ladle long B 22 of the Chamber, or ar 
two times with a Ladle long B 15 of the Cham- 
ber, taking away the Vent, and the reſt, as uſu- 
ally is made. 

Others nevertheleſs ſay by experience, that 
in theſe Petrieroes the Ladle being long (ſer- 
ting alide the Wind) B 32, gives at two times 
one third of the weight of the Ball, and at three 
times the half of the weight of the Ball of Pow- 
der of five, one, and one. 

In the following Petrieroes is given Powder 
of five, one, and one, in weight 7 of the Stone- 
ball, and the Ladle long in the Cavity Ball = to 
load at one time. 

The Chambred Petrieroes are more eaſily 
loaded with Cartridges (of which we ſhall 
ſpeak) than with the Ladle; they alſo put the 
Cartridges cut open in that . part towards the 
Touch-hole upon a Cartridge Ladle of wood, 
made in form of a Roof- Tile of a great houſe, 
as great as is the Open of the Chamber, and al. Fig. XL. 
rogether is thruſt forward into the Chamber. 
Then the Chamber is ſloped up with a Tampi- 
on of foft wood put in by a Spears point, as 
Fig. 41 ſhews. Then it is well rammed in with. Fig, XLI, 
a Ramimer, having a ſmall Wheel made under- 
neath, and two Handles a croſs, as the Fig. 42. pig, X111, 
and under which they put a Wadd of Hay or 

Ss Okame, 


= CT. - 5 
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Okame, to the end the ſaid Tampeon in driving 
may not break by the Stone-ball, and after 
which they put another Wadd without towards 
the Muzzle. | 
The Petrieroes de Braga carry the ſame 
Charge as the others. The Powder 1s put into 
the ſcolo or Chamber , and is cloſely ſhut up 
with a Tampeon and a Shot put into the Chaſe 
with a Wadd before and behind, and the 24/- 
colo is fitted into the Braga, and cloſed with a 
Coin of Iton behind, | 


Cruavb. V. 
The Charge of Mortars. 


HE Afrtars or Trabuccho's are loaded 

as the Petrieroes, with Stone-ſhot ,; bur 

oftner with Arrificial fires, Bombes, Bags fill'd 

with Hail-ſhot, and Stones, but not heavier than 
the Ball. 

The Powder is not always of the ſawie quan- 
tity, but ſometimes more, fometimes lefs,accor- 
ding to the intention of the Gunner, The Or- 
dinary is + of the weight of the Stone-ball, 
which being pur into the Chamber js cloſed up 

with a Tampeon of Wood, and above is Ram- 
med a Wadd of Hey or Okame before the ball 
of Stone , but in ſhooting Artificial Fires they 
do not work with a Tampeon; to the end that 
the Fire of the Chamber may kindle the Fire 
Ball or Granadoe, ____ Gnay, 
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Crap, VI. 
of Cartridges of Powder. 


A L L Peeces of Artillery are loaded with 
Powder after two manners, viz. either 
with a Ladle as aforeſaid, or with Cartridges, 
which are uſed in Forts by night ; and upori 
the Sea, for diſpatcli and ſecurity in not firing 
the Povider. They ſerve for all ſorts of Peeces, 
but principally for the Inchambred. 

They are made of Cloath or Canvas ſewed 
upon its Funnels, or of Paper (ewed or glewed ; 
being fitted; they are ſo thick, that they may 
conveniently enter into the Chaſe or Concave 
for which they are made : therefore the large- 
neſs of the Paper or Canvas ſhall be always 
three Diameters of the Bore.or Chaſe , or 
Chamber. lis Former mult be of the ſame Dia- 
mer, the Length is diverſe according, to the 
Peece for which they are to. ſerve; and accor- 
ding to the Powder which they are tro contain. 


For the Culverings they may be. Jong Shots 


four ; forthe Cannon of Battery, three almoſt; 


For the Petrieroes ;-two Bores of their Cham- 
'ber, Nevertheleſs it is good to weigh the Pow- 


der, which one puts within: , and to fee how 


; much it rakes up in praRtice, 


For thoſe of Canvas,one may take a Former, 


and of the other part a Ligature or binding, gi- 
| F 


n ving 


mt 
4 ' 


NO__ 
72 A Treatiſe of Irtillery , 
Fig- XLV. ving therefore to the Canvas balf a Bore more 


ALVI, jn length. 
Betore you put your Cartridges into the 
Chaſe, you cut and open that part which is 


near the Touch-hole. 


Cuar. vil. 


of Artificial Bodies nſed in Stead of Shot, 
viz. Bags fil'd with Hail ſhot, Caſe- 
ſhot, Tunnel-ſhot, Baſe and Bur, ard 
Bombe or Granadoes. 


þ bp donotalways charge Artillery with 

Iron-ſhot or Stone, but oftentimes with 
other Artificial Bodies, or bags of Hail, Caſe, 
Baſe and Bur-ſhot, and Bombes. 

The Bags are made of Canvas, and are filled 
with fmallthot of Lead of one or two Ounces, 
which ſerve to load Field-peeces, and thoſe for 
the Cannon for to ſcatter wide abroad;either in If 
the Field or upon the Walls in the time of an 
Aſſault. They are in Diameter x Sh. in length 
11+. Thoſe of ſmall Artillery weigh one time 
and a half more than the Iron-ſhot ; thoſe for | 
Cannon are of the ſame weight as the .Iron- | 
ſhot, The Shots are placed in order, and- the 
Bags without are tyed with good Twine,which | 

Eiz. Pafſeth betwixt the Chinks of the Balls,crofling | 
XLVII, like a Lettice, | 
- The Cafes of Wood Terye for Petrieroes, and II; 
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annon of Battery ; are made in form ofa 


ylinder or Column, with two Funnels or 
quares of the ſame wood, diſtant one from 


He other one or two Inches. They are filled 
With Lead- ſhot, Stones, Chain-ſhot, pieces of 
Fon, &c. Although ſome make the Tonnels 
arrower at one end than the other, but neither 
Qught co be heavier than thie Stone-ſhot. 


1 The Tonneletti or Tonnel-ſhot are as the 
aſe-ſhot, bur havetheir Pipe ſtands equally 
Diameter at both ends, and ate bound about 


Frith rewo Hoops of Iron or thin Plates, in the 
Fiddle of one is faſtned a piece of Cord to draws 
| our of the Peece , as occaſion ſerves. They 


re filled with the ſame materials as the Caſes 
 Thie Stiiffies are made of ſoft Iron Wire, wo- 
7enas a Net, and are filled wich.the aboveſaid 
Ingredients, are cloſed up as a Purſe, and ſerve 
properly for Mortats. 


The Bombes, are great balls of Iron or Braſs 


bollow in the midſt, and in which are put fine 


ited Powder ; and they give them @ due fire 
y.a Fuſe, or ſmall Trunk of Wood-or Mettle 
I'd with Powder, or othef beaten ſubſtance, to 
he end that the Bombes may break as ſoon as 
hey arÞ come amongſt the Enemies: They 
reuſed by Calibres of Iron from 50, 100, ro 
gol, with ſuch a vaciianm: that may onely 
ommodijouſly weigh the half, They are dit- 

ent from Granadoes onely in hignels, becauſe 
he Granadoes are leſs, 408 are caſt by hand, 

2 


are 
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J Treatiſe of Artillery, 
are of Calib. of Iron of 151, and with ſuch a 
vacuum, that they may onely weigh 2bout 3. 
Some to ſave charge are made-of Glaſs and 
Earth, but do noi ſo' great effect, and theretore 
are ſeldom uſed. 

Furthermore, there are uſed divers Fire- balls, 
the making of which you may learn from Fire- 


Maſters. 


END oF THE FouRTna PART. 
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A farther Relation of the making of the 
Bridge over the Scheld zear Antwerp, 
and of the EffeFs of the Fireſhips 5 ta- 
ken out of Famianus Strada, the ſexti 
Book of bis la$t Part. 


* A Bout the latter end of the Summer 1584 

* the moſt worthy Captain and Genera], 

« Alexander Prince of Parma, with leſs than 

© 20000 Soldiers belieged Antwerp, Ghent 
« Tendermond, Bruxels, and Aeckilin, all x 
« once, and within the year rook them,and ma 

' «ny other Cities belides. Antwerp, a great 
« City, wherein were I0000e Souls, belide 

. « Seamen and Watermen, and whereto belon 
* oed above Iooo goodly Veſſels, and was thi 
*the greateſt City of Trade in the world, put 

« the Prince moſt to it , having the Rive 
« Scheld open, and thereby ſupplied with al 
<*Provilions and Ammunition from Z ealar 
ani 
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&* and Ho/and. That after ſome time he found, 
© that unleſs he could bridle the River by a 
© Bridge, it was not poſlible for him with ſo 
*few Forces to take_ the Town, Therefore 
* betwixt Aztwerp and Lilo, a little more than 
* midway, over againſt Calo, he reſolved to 
© build a Bridge, and to* thar end built two 
* Quadrangular Forts , that on Flanders ſide . 
* called St. 24aries, and that on: Brabant (ide: 
* It. Philip, and cloſe to the water ſide at 
* both ends , where he intended the Bridge 
© ſhould end, he built two ſtrong Batteries or 
© Caſtles, 5 0 Foot ſquare, upon long: and big 
* Timbers, and furniſhed them both. with very. 
© great Guns, on purpoſe to. ſtop the Veſlels, 
* and ſecure the Carpenters and Workmen up= 
* on the Bridge, and to be a Magazine for 
* Ammunition. And to the end he might. 
* bring Timber, Ships, and other Materials for 


' © this great work,(atter the Delivery of Ghent ) 


© he cut a Navigable River fourteen Miles long, 
* which fell into the Spheld near Calla, by 
* which he was ſupplied with Victuals.and 0; 
< ther Proviſians, as well as Materials for the 
« Bridge abundantly. The River, at this place 
*© was about 2400 Feet over betwixt the two 
5« Caſtles, and towards Flanders lide for 200 
<« Feet, and on Brabant (ide for 900 the Ri- 
© ver was not ſodeep, but that long Timbers 
&« might be fixt into the bottom of the River, u 
© being ſandy and ſound ; therefore at the dt- 
« ſtance of eleven Feet, and thicteen — 

tknere 


I Treatiſe of Mttillery, | 
« tiere were with Bell Beetles at each diſtance 
< three long Rafters driven-into the botrom of 
< the River, five Foot aſunder, and formed like | 
& # Truflel or Peer, [as our Bridges at Staves, 
< and like to Downham arid Stow Bridges over 
* the O4ſe in Norfoth | and bound wich crols 
© beains and Timbers. Theſe Rafters or great 
< Timbers, when driven ſufficiently down, were 
<« curequally high, and mortaiſed into a ftrong 
=Timber, to bear the Lipgers of the Bridge. 
@ Of theſe Peers or Traflels there were r 8 ro- 
<« wards Flanders, and 754 towards Brabant, all 
< ſtrongly cover'd with Plank r2 Foot wide, 
<« and on each fide'aBreſt-work five Foot high 
* Musket proof, and eight Soldiers might well 
* march breſt on the top. Before each Peer or 
& Traffet there were many ftrong Piles 'driven 
© triatpular ways, for the keeping Veſſels from 
&* runrjmg upon the Bridge, and at 2o Foot di- 
« ftinre ontcither fide great Piles driven to'that 
&* end.' Now for the Remainer of the River,that 
« Jay berwizt theſe two ends , which was neer 
E uport 1 30o Peer, arid which was fo deep that 
*no Piles conld reach the bottom; there were 
« thirty two Ships or Veſſels brought down 
& Alexander's new River, of 66 Feet long and 
'© x7 Feet wide (called with ns - capt} and 
* paced with Ankers and Iron Chains,im 4 fonr. 
Et fold row, zz Foot afunder, ſo as they might 
< riſe and fall with the Tides, which was about 
* 12 Foot,) and the ſpace berwixt each Ship 
& was ſaid over with five long Beams, Py 
FI©z,$5 1-43 ES RE ION an 
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02 Gzeat Dadnance. 
& 2nd had Breaſt-works, and was as wide as the 
© Bridges before nam'd were. On every Ship 
© ſtood thirty Soldiers, and foor Seamen, with 
® two great Guns, one at each end of the Vel- 
* ſel. There were tor the Dcfence of this Bridge 
* near 100 great Guns ready planted into-the 
*rwogreat Caſtles and Veſſels, belides the 
** great Guns in the Forts St. Mary and bt. Phi- 
* lip. This Bridge being thus finiſhed, it yer 
© was thought fit, before and behind the Ships 
« or Veſlels (viz. for 1300 Feet) to arme the 
* ſame With eleven Barricadoes, (like half 
© Moons before Bridges or Gates.) Each Bar- 
* ricado was made of three great Lighters, 
© made faſt ro one another, and formed in fa- 

* (hion of a Triangle, with three Ankers and 
*© Chains, to ſuffer them to riſe and fall with the 

* Tides: theſe were covered over with Maſts 

© and great Timbers, aud ſtood about 1 00 Feet 

© one from another, and were placed ſome 150 

EC Feet from the Bridge both wayes. From 

« each of theſe Barricadoes came out 40 long 

*© Piles ſharpned at the ends , and armed with 

© [ron, to terrifie the Veſſels, leſt by running 

« upon them, they ſhould be deſtroyed. The 

© Lighters were fill'd with empty Cask, Iron 

<* bound, leſt they ſhould link by Accident. 

« Laſtly, the Pcince armed fourty Veſlels,twen- 

« ty on each (ide, for the defence of this Bridge, 

<« and ſo after feyen Months hard working, this 

© great Work was finiſhed, and gave paſlage ro 

«all, and the day was ſolemniz'd with great 

a © i 
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« Toy, The Antwerpians were more remils 
« jn hindering the Progreſs of the making the 
<« Bridge, becauſe they thought ir was impoſſi- 
« ble, and ſaid, that the Scheld would no more 
& endure any to bridle it, then the Free Belgi- 
&« ans would indure the Spaniard s Toke; bur 
< when they ſaw the Work proceed on, and be 
<« 2]moſt finiſhed: They ſent a Spy out of Avrt- 
« werp tO view it, and bring them an account of 
' © the Prince's Actions, who was diſcovered and 
*« brought 'to the Prince ; but contrary to ex- 
© peAation was ſent to ſee all the Forts and Ca- 
< ſtles, and Bridge, and bid by the Prince to 
« o0 and tel] them that ſent him; what he had 
© ſeen; and to aſſure them, that he ſhould nor 
<« depart from that Bridge, before he ſhould 
« find either a Tombe under it for his Grave, 
« or to paſs over it into the City. The firſt 
« thing that the Antwerprans did, was by hel 

&« of Seamen in the Night to cut the Cables oh 
<« the Floats or Barricadoes under water, which 
<« to ſome they did, which preſently the Prince 
<« altered to Iron Chains ; and moſt of this tinie 
<. was ſpent by the Antwerpian Ingeneers, to 
©« whom was ſent an [talian by Queen El;za- 
« beth, called Frederick 7embelly, one that had 
< extraordinary skill in Fire-works, -and was 
famous for the ſame, negleRed by the Spari- 
© args, and therefore willing to do them all the 
< miſchief he could. Theſe'Ingeneers prepared 
<* many Fireſhips for the deſtruion '6t the 
© Bridge, many whereof came to little effect, 
"Cv nu og There 
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f© There were two made, called the Hope ,- and 
« Fortune, of about 100 Tun apiece: there 
* were in each Vaults made of Stone and Mor- 
« tar, fill'd with 200 barrels of Powder each, 
© and above great quantities of Grave Stones, 
« Mill-ſtones, and other great Stones form'd up 
* into an Angle, and the Concavity at the top 
* was filld with balls of Iron , Marble , 
« Chains of Iron, old Ankers, Plow-Coulters, 
* and all tiiat theſe Infernal Workmen could 
« deviſe to deſtroy men withall, [a more perfe& 
« deſcription whereof you had at the end of the 
« third Part. ] The Princehearing of all theſe 
* Preparations, was not idle to ſtrengthen his 
« Guards, and make ready for their coming, 
fe which was on the 8th of Apr:i/at night 1585, 
« when behold firſt three Veſſels appeared from 
« che Town all on fire, afterwards other three, 
&« and fo three after three , "till fifteen Veſſels 
© came down, and burnt ſo as if all thoſe Veſ- 


« ſels had been one fire. Had not the SpeRators 


& been full of Care and Fear, certainly a more 
< pleaſant SpeRacle could not be ſeen; all the 
«* Bridge, Caſtles, Forts, and ſides of the River 
« werefull of the Prince's people with their 
« Colours, moſt with Torches in their hands, 
«2nd all the Veſſels with Fire-works burning, 
&« ſo that it was light as day. ' Thus came theſe 
« Veſlels, direted by Seamen and Pilots, with- 
« in 2000 Paces of the Bridge, down the Chan- 
© nel ; when as thoſe Seamen and Pilots firing 
© their Trains and Matches , leapt into their 

| Boats, 


er : 


© with theſe Lords were entring into St. Aa- 


I Troatiſe of Irtillevy, 


. < Boats, and went back to obſerve what ſucceſs 


< theic Engines would have, But the Veſſels 
* kept not their Channels as was expected, but 
* ſome went one way,ſome another ; tour ſunk 
* in the midſt, fome run a ground on Ca//o hide, 
«and ſome were boldly boarded by the 
« Prince's, Souldiers, the Matches put out, and 
«< Veſſels taken. This made all the Beholders 
< rejoyce, and fcoft at theſe Engines, when be- 
« hold the greateſt Veſſe|, thar had all thoſe 
* dreadful Fires and Stones, and was fited pur- 
*< poſely for deſtrution, came clear off all the 
* Barricadoes and Floats, and fell cloſe ro the 
* Bridge, which drew the Prince of Parma 
© chither with the moſt of his principal Officers, 
* who command the Seamen and Soldiers ro 
<* put out and quench the Fires, being ignorant 
<« of the Infernal works within, and that all 
* this time the Fuſees were burning in order to 
© the great Blaſt that followed. There was a 
* Spaniſs Entigne, whether by the knowledge 
© he had of Jambely, or by Divine Inſtin, 
< that upon his knees defired the Prince to get 
« far from that Veſſel ; the Prince was angry 
&« with him, but when the Enſign with more 
<« courage begun to preſs him, He, with Guafto 
* and Cajetanus, two great Lords, departed 
<< roward St. AMaries Fort, leaving the Lords 
« Billy and Rubats in the Caſtle or wooden 
< Battery at the end of the Bridge, with many 
© other Commanders ; but juſt as the Prince 
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oz Great Ddnanee, 
*rys, the Fuſees had come to: the: Powder, 
* and this, deadly Veſſel broke, and gave fo 
<grcatz Crack,that one ſhould have thoughr the 
* Heavens had come down , and the whiole bo= 
* dy of the Earth'had been thaken , and throw- 
© ing abroad thoſe dreadful Stones, Chains , 
* Shot. there followed a lamentable ſlaugh- 
«er, ſuch as never had been heard of k 
* For though the Prince had been gone' a quar- 
< ter of a Mile from the Bridge, yet not onely 
< Himfelf , but the Marquifs, and all thoſe by 
* him, were violently blown to the ground, and 
* ſome taken up for dead. That Caſtle or Bat- 
© tery next St, M{ars,at the Bridge-end,where- 
« in werethe aforeſaid Lords, and many Com- 
« manders, Soldiers,niany great Guns ard Artns 
5 were all driven as leaves before the Wind;and 
<* ſunk down, without ſaving any Man's life, or 
* leaving any fign of ſuch a place. The Scheld 
* ſhewed -its bottom , and his Waters aroſe 
&« above the banks , and filld the Counrey 
* 2 Foot deeper of Water than before ; the 
« Parthi did ſhake for 9000 Paces off, the 
< grezt Grave ard Mill-ftones were ſome of 
© then fotind a 1900. Paces from the Bridpe 
© buried deep inthe ground ; many were kill'd 
© who vwete near the Fire, many by the Water, 
« nd divers by the evil ſtink that was made 
there. Some were blown many Paces off into 
© the River, and yet ſaved alive. The number 
* of thoſe that were flatn amounted ro near 
« : 000, and necr as many hurt and — 
his 


I Creatilg of Artillery, 

<« This was a lamentable Night, nothing but 
« Groans and Mourning to be- heard , all la- 
< mented for the Prince,” thinking he had .been 
© in the wooden Fort that. was deſtroyed, nei- 
&« ther was he ever ſo near Death, being taken 
 < up ſore bruiſed,&not ableto ſpeak, L* Guafto 
<« having hold of his Legs, and Cajetare woun- 
# ded with a Brick in the 'Head. Bur a little 
<« after the-Prince recovered , and returned to 
« the Bridge , where he found the Caſtle or 
&« Battery quite gone, {ix of his Ships tore to 
« pieces, much of the Bridge torn and ſhaken, 
© many of his faithful Captains and Soldiers 
& kill'd, and his Dzareſt Frignds, Lords Bzl!y 
< and Rubazs blown away. Yet for all this, 
< calling gether the Remainder of his Men, 
« and many Commanders coming with their 
« men from many parts to him, by the reaſon 
of the noiſe of the Blow, he ſo incouraged 
<« them, that before Light Day, by gathering 
<« together the Maſts, Rafters, and Veſlels, and 
« other Materials, he had cloſed up the Breach, 
<« fo that the Soldiers and Footmen might walk 
<« over, and which amazed the Antwerpians 
« above the Bridge , and the Zelanders below, 
< that they did not believe.the Bridge was bro- 
< ken, which was only the cauſe the Town was 
© not relieved, there lying 200 Sayl at Lyllo 
<& ready to come to the City, &c. : 

- Thus much out of Strada, by which and the 
former Diſcourſes, at the end of each Part, it 
will be calle for the Reader ro ynderſtand this 
| great 
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02 Great 'O2dnance, 
great Aion, far exceeding Ceſar's Bridge 0+ 
ver the Rhyne, and equalling great Alexander's 


 Actiensat Tyre. And I have been more deli- 


rous to ſer this punQually down, becauſe in a 
great ineaſure it was the cauſe of Englaid's ſafe- 
ty in that terrible year 1588, being done but 
three years before, and being freſh im the Spa- 
2iards memory, cauſed them, upon fight of the 
Engliſs Fireſhips,coming burning towards their 
Fleet before Calas,, to cry 7embelly, Jembelly, 
cut their Cables, and many Ships run them- 
ſelves a ſhore, 


THE 


THE FIFTH PART: 
Of ſhooting in great Artillery. 
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Cnae, I. 
Of neceſſary Operations before Shodting. 


| O ſhoot ſecutely in Great! Ordnance, 
it is neceſſary that the Peece be firſt 
well Tertiated or Squared upon its 
Carriage, and that bne knows duely 
to Load and Level the Peece. 

To Tertiatea Peece, is to know if it hath its 
due thickneſs at the three plates, viz. Touch- 
hole, Trunnions,and Neck , if the Trunnions are 
rightly placed, and the Chaſe ſtreight; 


To ®xaaratea Pecce mounted, is to ſee if it 


is dire&ly placed, and equally poiſed : which 
diligence is uſed in the Catriage, in regard of 
the Wheels and Axletree. Alſo to Quadrate a 
Peece, ſignifies to find in the Convex Supertfi- 
cies of the Baſe and the Muzzle-ring, the point 
which is perpendicular over the Soul of the 
Peece or Cilinder, which is'done by ari Inſtru- 
ment called the Zeve/,hanging upon both Cor- 
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ſhes, and when the Thread covers the. proper 
ark, moving by little and little the-Lead, un- 
Bil! it rouches the Corniſh, which ſhall be:the 
Point xequired. 'Seethe Fig. 52. Butit will be Fig. LII, 
nore exact and eaſie to have the Level-in the 
nerior Baſe, and init marked'ſtrait the Point 
om the perpendicular line, which-rouching im- 
nedfately the Cornith, will ſhew you the deſi- 
ed Point. One may do the ſame thing -witha pig, Ltry 
all Line croſs the Corniſh, with two Plum- ; 
nets which touch the ſaid Corniſh, and dividing 
he part of the Line comprehended betwixt the 
lummets in two.equal parts, the Point of the 
prniſh which ſhall be under the ſaid Diviſion, 
tall be that required. See Fig. 54. Fig. LIV, 
For what ble to the Muzzle-ring, \this 
manner will be eatieſt. That one ſtick a little 
iece of Wood croſs the Mouth, which repre- 
ens the' Diameter, in 'rhe middie-of which :e- 
ally 'diftant from the ends, are noted or mar- 
& a Point; then ' hanging a -Plummet , and 
naking ir touch” the Center, you ſhal-ſee noted 
bove the Point defired. 
Theſe Points upon'the Rings 'ferve to'phace 
ie Diſpart. 
The things belonging to [load -a Peece have 
n before ſpoken'of. _ 
To Diſpart a Peece, is to place, fix; or'elevate 
pon the convex Poitit of the *Muzzleviring +a 
ark, '(which is ordinarity "done*with-a little 
Nax Candle;) as far diftant frm the'Qylinder 
fthe Peece, as is the'Pojnr'of ATE hk 


- 
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IJ Treatiſe of Artillery, 
the end that the Viſual Ray which paſſerh by 
theſe marks, may be parallel to thie ſaid Chaſe, 
to make Shots at Point blank: , 
. To find the Diſpart, viz. the differenee of 

| | the Semidiameters of the Cornilhes ; which i; 
Y either with Callipcr Compaſſes, or with a Pri- 
LF ming Iron thraſt into the Touch-hole 'to the 
=_— - oppolite part of the Chaſe, placing that diffe. 
| ' rence upon the top of the Corniſh-ring near the 
Muzzle, over the Middle of the inferiour Cylin. 
der, 


Crap. 11, 

Of ſeveral Differences and Ranges «fl t 
Hee Shot, | 

| le 

| A S tothe ſeveral Shootings in Artillery, thi 
A Ball being ſhot out , flies through theſ 
'Air with a violent; mixt, and natural motion, 
deſcribing a Parabolical Line, in whoſe begin ® 
ning and end are lines ſenſibly ſtreight,and in th Fi 
middle curved. /In the beginaing the Imprel * 
Force driving forwards by the Fire the natur ; 


gravity of the Ball, deſcribeth 'a right line 
the middle that force ny rr and the nat} 

_ ral gravity prevailing, - decſcribeth a crook hat 
line , inthe end the natural gravicy overcon}'W: 
ing the Impreſt Foree, which becomes weak fff nc 
alrogether faints, deſcribes of a new a right lin , - 
in which the Ball tends towards the Ceirer off firf 
the Earth, as towards a place natural to all hey] fro! 


Fig. EVI. yy bodies, as doth ſhew the Fig. 56. 
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.'vs Gzeat Ddnance. 
* The Shootinf or Shots in Artillery are there- 
fore three, - The firſt called Pojne Blank, is that 
ſpace that the Ball flies in a line ſenſibly right, 
wichour any inclination, . - -_- 
 Theſccond called the Mean, which compre- 
ins all that ſpace the Shot Hes in a curved 
mr: - 1 + 
. The third, called the Dead Shot, which i is the 
fall of the Ball by aſenſible right line, towards 
the Center of the World, afrer that che violence 
is ceaſed. 

- The Gunners do rake notice of theſe three 
parts of a Range, for three ſeveral ends. 

Thoſe ſhors of Point Blank ſerve to batter 
the Rampires and Walls of Forts and. Caſtles, 

The middle ofthe Range or Aean, to mo- 
leſt afar off the Tfroups in the-Campaigne, and 
n-rheir Quarters, and toruine the Hotiles _ 
in Cities, Caſtles, Os - + 7 

. The Dead Shots ſerve for Mirtars or Tra- 
bucthoes; and Bombes , - and other Artificial 
Fires, to be ſhot upon the Enemy, eſpecially 
when they cannot be otherways offended, for 
ſeen, being covered behind with Ramparrs, 
Trenches, Hills, and other Eminencjes: 

A ſhot Poznt Blank: which is che moſt ord?- 
tary and moſt imporrant, is diſtinguiſhed into 
two manners, 242. in regard of the Horizon, 
ind in regard of the Obje& whichit ſtrikes. 

As to the Horizon they are of three ſorts, 
firſt Level, ſecondly from Lov to High, thirdly 
Loc High to Low, called-under etal, 4 

G 


89 . I Treatiſeof Artillery, 
"  - The Horizontal ; and by the Level of the 
Chaſe, is the moſt ſecure of all the reſt. 

That from {ow td high proves fallacious, be- 
cauſe by the recoyling which the Peece makes, 
the Shot flies higher than the Mark. 

| And that from under, or from high to low, is 
moſt fallacious, becauſe the Shot, belides other 
notable effects, comes more low by the recoy- 
ling of the Peece. Therefore an Experienced 
Gunner muſt remedy&heſe faults, by taking the 
due advantages in ſhooting. 

As to the ObjcR,a ſhot Pont Blank,is made 
either at right Angles againſt the Superficies of 
the Object, or at oblique Angles. 

Art right Angles it ſtrikes more furiouſly 
than at oblique Angles, therefore it is uſed 
againſt ſtrong Walls to batter- them, and are 
uſed to make Batteries Camererta, or Tire by 
Tire ; which is done by diſcharging all the. 44 
Peeces of Battery apainſt the felf lame Mark, 
and in the ſame inſtant , Holding it for a Max- 
ime, that ten Cannons aiſcharged. topether , a 
far more Execution than dicharged one after 
nother. | 

At oblique Anghes, they ſtrike either Groſs 
ways, or rebounding like a Tennis-ball. * 

- If they ſtrike croſs-ways, with two Batte- 
ries, one upon each ſide of the Obje&, it ruins 
ne ſpeedily the Defence either of Earth or 
Wall. | 
If they Batter obliguely, or by a Rebound, 
which is done When they cannot do it right 
| forward, 


_ 


"rward;; as if one- would batter 'a'FJank co- 
ed with an Orillion. or Shoulder, otie muft 


 be- (Mirike the Currain in fo fit a place and oblique- 
akes, wy that by the rebound the Shot" may leap 
_, Mato the Flank, holding for a Maxime in this 

"W, 1s peration, that the Angles of Incidence and Re- 

ther BW:3;03 are equal. 

COY- WW The 1544/e Ranges are divers, actording to 

nced Bhe divers Elevations of the Artillery. 

g the W The Zlrvations are reguled by the Gunners 
Wquare, which is an Inſtrument of Braſs, made 

any. t two right Lines, ane longer than the other, 

> 


both which makes a right Angle, from which . 
as from the Centre is deſcribed an Arch divided 
oully no 90 degrees, ' or-Mto-1 2 equal parts. called 
uſed Mr.ines ; and moreover the faid Arch exceedeth 
\ Quadram by 45 degrees or 6 Points, and this 


e by | ceſs ſerves for ſhooting below the Horizon 
I the Wcthe Quadrant doth for above ; and from 
lark, Centre hangs a Thread with a Plunmer, wh 


Leg being placed in the Chaſe,cutting che Arch, 
doth ſhev the degrees of Elevation, or De: 
preſſion. See the Fig. 57. 

In this m2a» ſhoormg one doth obſerve; that 
aways goes fartheſt from the Horizo#” which: 
hath ſome Elevation, and eſpecially thar of 
atte-W weſt poims af Elevation , even 40 .6- points 0r 
ruins 45 degrees, which is ſaid to beghe greateſt Elc- 
h or wion, which gne never exceeds in lang Can- 

nons, 
und. The dead Shot is that which is commonly 
right Norked with the Trabucchi or Mortars, and 1s 
G 2. done 


$%s p "IST , etath . 6 Ak X 
ft EY, NEE af an 4 Pre 7 ” : 
"** £7. HIER en re , 
F . & 
= 


done by giving Elevation from the points 6}l 
or 45 degrees.to the points 12 or 90 degrec il the 
which are meaſured by the aboveſaid _ li 
or With a particular Inſtrument like” a Leve|, 
putting a Staff a croſs the mouth of the Mortar, 
and upon that the Quadrant. $1 Sm 
In ſhooting in theſe is obſerved, that at the Fal 
\ixth Point is the fartheſt off, and that at the Fal 
ſeventh Point comes the neareſt z and that a}{Sac 
the cighth nearer, and ſo nearer and nearer toDet 
the twelfth Point, in which the Ball falls, in the EW Co 
fame place from which it departed. | 


Cu 

- C 

Tat LaAsT CHAPTER, ring 
Of the Length of Ranges. » 
Cu 


| my” as the Randoms or Ranges niſl ( 
L Peece of Point blank, and of the greatel W,, 
Elevation, is difficult te be known without the ſg, 
Experience of every Point, yet in the War fi « 
for the length of every Cannon's ſhot, they ge-ff q, 
nerally compute the length of three Muſque W,x. 
ſhot, which will be from 4oo, to 450 YVexeriarf 16 


Geometrical Paces. * fro 


* A Geometrical Pace is 5 Foot, andrhe- propor- if the 
Ex - tion betwixt the Venetian Foot and Ours, 15a "ic 
Tn Ioo0 fOllg3. Therefore bere the proportion the 

will be from 460 to 518 Engliſh Paces. thi 


Never- | ce 
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Nevertheleſs for more particular knowle d 


theſe following Meaſures may ſerve,being E 1g - 
—_ kb Geometrical Paces, 


evel, | 
ortar, | Shots, P: Blanke. Greatef# Elevat, 
Smeriglio, Baſe,or Rabonert. 207. 691. 
t the Falconer about 31. 332. 1843. 
ut the Falcon, about 61. 392, 3226. 
hat at © Sacre, about 1ol. © | 634. 4032. 


er to FDemi-Culvering,about 141. 783. 4378. 

in the © Colebrina,or Culy. about 4 g p 
30l. I 3 2o ST O, 

_ [{Culvering, about 5ol. n498. 6106. 


Cannons of Battery ſhoot 5 leſs than Culye- 
rings of equa] Calibre. SI 
Bur Demn-Cannons and Qu#rter-Cannons, 
faſhioned like Culverings, ſhoor little leſs than 
Culvering of equal Calibre. 
= Cannons Petrieroes, loaded with Artificial 
eatelt Wþ0dies, as Chain-ſhor, Caſe-ſhor, Barrel-ſhor, 
ſhoot not much farther than a Musket. 
War, Of Shot made out of Mortars and Trabuc- 
y Bc i choes, betwixt the Middle or Mean ſhot, and 
"* the Dead ſhot, is to be obſerved by Experience; 
01141 thoſe are equal , which are equally removed 
from the ſixth Point of the Quadrant, v5z. that | 
oper- if the Bombe fall as far Nftzns being ſhot from 
77 a I the ſame Pecee, and with the ſame ſtrength at 
rtion | the fifth as at the ſeventh Powe, and the fame 
thing at the fourth as at the tighth, and as much 
JD atthethird as at the ninth, and ſecond as at the 
ver- IN tenth. | 
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5 Shots from Mortar-peeces are more fallacif f 
ous, ſometimes flying farther, ſomerimes (hot. # 
ter than needs, -and the Bombes break in the b 


Air ſometimes after the Fall they do not break 
which gives time to the Enemy to retire, ort $ 
choak.1t , therefore if you would have a jul 
blow, and to take effeR; theſe HT, Adve 
riſerents muſt be obſerved. 
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Aavertsſ ements. 


' One ouphr exaRtly to know how many 
Pon are tO the place which you would' thod;, 
which may be done with an Inſtrument. 

2. That the Bombes, ' or other bodiz 
which are tobe ſhot, be of equal weight, o—_ 
wiſe the ſhots will vary, _ 

3. That the Carriage in breadth may! 
always upona Level, and without any Deſcen 
that it do not leap in diſcharging, 

4+ That the Powder, with which the Mor 
tar is loaded, be always of the ſame _ ani 
weight. .. 
$5» That the Charge of the Mortar, as wel 
= -- in Powder as iz Wadding,, may be. always 
I ramm'd in with blows equally heavy, and 
| B , equal number, .. 

. 6. ; That the Wadds: be always either ol 
Wood, or T ampeons, or. c}fe -ot untwiſted 
Okam, for the Rrongeſt drives it fartheſt. 

.. 7. ThattheFuſes benewly made in thoſe}: 
_ that _ are to be uſed, and that they bt 
made 
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made of a mixture proportionable to thy Range 
chat the Shox (hall make inthe Air, and that is 
break in the very Fall. TOS: 
To make the Bombes break in the: Fall, the 
Skill is in the Fuſee 6l1'd with mixture of Com- 
» 2 inf polition, which is to be ſuch; chat abhopgh the 
Adverl Bombe fall in the water,it ought to break. 

LIM To meaſure a juſt time, is dene by filling the 
Fuſee after the ordinary manner.- Moreover 
take a ſmall Barre] or Cane of Iron, of equal 
Bore to that of the Fuſe, but ſomething longer, 
with many little Holes all along its length, and 
filling it in the ſame manner as the Fuſe, Then 
the Bombe being fitted in the Mortar, yau give 
fire in the ſame time to the Fuſe in the Mortar 
and the Iron Barre], letting the Barrel burn un- 
rill chat you ſee the Bombe Break, in which 
moment you obſerve the Barre}, and co what 
hole the Fire burns down, which will give an 
aſſured mark of the time that the Fuſe ought ro 
have. | 

If the Bombe in the very Fall ſhall break, the 
fame quantity of Compoſition ſhall be conti- 
nued jn the Fuſe ; but if it' break before the 
Fall, you muſt abate the heat, by adding a ſmall 
mixture of Charcgal-duſt. incorporated in the 
ſame compolition : and if after ts Fall ic ſhall 
delay itseffe& ,. then you ſhall joyn with its 
mixture a little fine Powder-duft. And ſo you 
may by experience with this Barrel obſerve 
. unto what marke or hole it burns; ſo that 

with ſuch Fuſes the Bombe ſhall juſtly break in 
G 4 the 
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the very Fall amongſt the Enemies ; afterwards 
ebſerving always to fill the ſaid Barrel withthe 


firſt Mixture. ER: oP F 
: Being neceſſitated touſe an Okam Wadd in 


\ liew ofa Tampeon;' as was :firſt uſed, ſo the 


Load of the Mortar ſhall be augmented to ſuch 
a proportion, that the Bombe may: carry to 
the ſame place, as irdid when it was loaded and 
ſtopt with a. Tampeon, «or if it ſhall require an» 
other Elevation. UBT Oh. - A 


A Table for the ſeveral Randoms to each degree 
of the Vuadrantthe greateſt equal to 10000, 


Deg. of ty by 1K 
£71 | Þ T [2 | 
ES 349 89 26 $880 64 

Iv 27 Z090'! 63 

87 28 | $290 | 62 
186 29| $480|6t1 

85 | 139| 8660 6o 

84 31| $829 59 

83 

82 

81 

80 
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_ Toſee the different Randoms cauſed by the 
different Wadds of Okam and Wood, I have 
made the Experiment in Mortars and Bombes 
of 1 00] weight in a plain field, which loaded 
equally and weighing each 551, and the Cham- 
ber loaded with fine Powder of five,one,6 one, 
20 012, and the Chamber ſtopped with a Tam- 
peon of Wood, and with the Elevation of the 
Mortar to 45 degrees. I ſay to the point of the 


Quadrant 6, the Bombe fell diſtant 600 Geo- Engl 


metrical Paces. * | s x 
Then with the ſame Mortar, Load, Bombe, 
and Elevation, but with an Okam Wadd in 


ſtead of a Tampeon, the Bombe fell onely di- þ x, 
Ww 


- 


ſarit 480 ® Geometrical Paces. 4. 


For theſe two different, and all other- Ran- Paces. 


doms the aforeſaid Table will ſerve ; in which 
ofie may ſee the Proportion each Shot ſha}l 
make; with the Elevation of degree to degree, 
interpoling the proportional Numbers, with 
which and with the help of the Golden Num- 
ber, or Rule of Three, one may find what ſhall 
bethe Random made in this or any other Mor- 
ar,at any Elevation, at 45 degrees, or any 0- 
ther degree being firſt known. 

ny Example I. 

Let it be propounded, that a Mortar of 306 
with a Tampeon of Wood, and Elevation of 
45 degrees, or Points of rbe Quadrnt 6, carry 
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a Ball 800 Paces ; if one would know with the 
ſame Charge how many Paces it will (hoot at 
the Elevation of 54 degrees, - 

See rhen,that at the ſajd 5 4 degrees of the Ta- 
ble correſponds the propertional Numb.g 5 1 1, 
and at the aboveſaid Elevation of 45*, or points 
of the Quadrant 6, carreſponds the proportio- 
nal Number 19000, which by the Golden 
Rule is {a worked. | 

If tzen00 gives me 890, ſo 9511 gives me 


the number ot Paces which is required. 


_ , Thus I Multiply 9511 by 80, and Divide 
the Prodatby 0990, the Quotient will be 
760, Which are the Paces that the Mortar will 
ſhoot the Ball, with the Eleyativn of 5 4 degrees. 
| Example Il. | 

Les it be granted or ſuppeled, that a Mortar 
of zoo, at the Elevatjon of 54 degrees , ſhoot; 
the Bombe 760 Paces, if one ſhould delir: 
to know what Elevation. 'one ought to give 10 
the ſame to ſhoot the Bombe 5 50 Paces , you 


mult work by the Golden Ryle in this manner, 


As 769 Paces give the Number proportio- 
nal gs 10, {6 5 50 Paces will give its proportic- 
nal Number. To Ys 

Wherefore if you multiply rhe ſecond 95 10 
by the third 550, and dividing the Produdt by 
the firſt 760, the Quotient will be 68$2,which 
Number, if you ſeek it amonglt the proportio- 
nal Numbers in the Tables, and not finding it 
Juſt, if you take its neareſt, it (hall be rhe num- 
ber 694.7,to which correſponds the degrees 8, 
w, which 
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ox Great DOxdnance, 
which (hall be the Elevation, and which ought 
ro be given to the Mortar of 300, to fall in the 
diſtance of 55 o Paces, with the ſame Charge 
of the firſt, and that is as much as 1 clteem ne- 
ceſlary for every Soldier as well as for a Gun- 
ner, who intends to be ſerviceable for his Prince 


and Countrey. 


Of the Petarr. 


MA Petarr, is a Machine in form of a Mor- 

A tar,which being loaded with Powder,and 
placed with its Mouth againſt Gates, or other 
wooden Engines, and giving fire, breaks and 
ruins them. 

This Inſtrument was firſt invented by a 
Thief, or Robber, being firſt made of Wood, 
and bound about with Iron, not onely againſt 
Houſes, but alſo to enter into Towns ; Which 
being obſerved to work admirable effeRs, it 
was afterwards put into Execution by Princes 
againſt the Cities of their Enemies: and to 
give them greater Force, they made theſe Pec- 
rarrs of Iron, but afcerwards finding them to0 


drittle, they were made of Braſs, as they are 


now in ule, | 
', The Subſtance:of which the Perard is made 
of, is an Union or commixture of Copper, Eny- 


_ ki Tin, and Latten-well refined. Some do va- 


sy both in propertiop , and alſo in the Meral, 
ſince that forae would have them all of beaten 
| Copper, 
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Copper, without any ocker mixture : others to 
every50l of Braſs,5| of Tin,and two of Latten. 
Others to every 10l of Braſs one of Latten. 

| The Copper therefore is ſofr, the Tin gives 
it hardneſs, © but if it be overmuch it makes it 
brittle ; they would have the Latten mixed with 
the Copper and Tin together, 


The Proportions for the. Petarr. 


He Guide-line 1s divided into 24 equal 
parts, of which 16 'is the Diameter of 
the Mouth. 

The Diameter of the Concave at the Bot- 
tom,10. 

The Thickneſs of the Metal at the Breech, 2, 

The Thickneſs of the Metal at the Mouth, b, 

The Cornice is one part. 1. 

The Touch-hole is diſtant from the bottom 
of the Guiae, part. 8. 

- Some make it perpendicular to the Guide, 
and others perpendicular to the Metal ; but as 
well in the one as other faſhion, it is rerminated 
In the ſaid point of the Guide. 

Some ſoder or faſten the faid little Barrel or 
Canetta, and others make it to enter with 'a 
Screw ; the Joynting or Morrailing of. the 
Mouth is part ?. 

The Greatneſs of the Petarr is divers, accor- 
ding to the diverſity of Matters which it ought 
to break, bur all aye the ſelf ſame Proportion 
aboye named, To 


02 Gzeat Ozdnance, 
To break down Bridges they are long in the 


| Guidea Gometrical Foot, which is commonly 


divided into 1 2 Inches. * 

2. To break double Bridges they are high 
in the Guida 11 Inches. Þ | 
- 3. To break ordinary Bridges reaſonable 


ſtrong, you muſt allow in the G4544 8 Inches. 


4- To break Barriers, Grates, Portcullis, 


Pallizadoes, they are made high 1 1 Inches, 

They load a Petarr with the fineſt Powder 
that can be made, well fifred and duſted. They 
do not fill-the whole, bur only + of its length, 
and ramme the Powder in from time to time to 
make it cloſe, but not ſo ſtrongly as to uncorn 
it, 

The Powder, which is put within ſhall be 
of weight, for the 

Firſt ſubtle Pound from 9 to 10. 


Far the ſecond from 6to 7. 
For the third from 5to 7, 
For the Fourth from 3 to. 4. 


Above the Powder they put a round piece 
of Paſt-board thick, and ſtops it an Inch abour, 
and above that they caſt Pirch and Wax melted 
together, but not over-hot, and above which 
you put a round piece of Wood well fitted, and 
above all a round piece of Cloth waxed,which is 


driven into the Joync, or is tied without with a 


Cord about the Edge, and all this that ut may 

not receive Water or moiſture. | 
The Touch-hole is made near the bottom, 
but better than a third part diſtant from it , w 
| cauſe 
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ATreatiſe vf Artillery, 
cauſe the Powder will be ſooner fired, and the 
Recoyl will be greater- 

In the Touch- hole they fix a Spindle or lit- 
cle prick of Metal to a Screw,which perietrates 
ro the middle of the Powder , and this is filled 
with Compoſition for a time, that the Petarr- 
Maſter, and his Company may have time to 
retreat, and ſecure themſelves , and may reliſt 
Water. 

So you may take fine Powder $ parts. 

Sulphur muy, 

____ - ofltpetr———— | 

All. thefe, Ingredients being ſtamped and 
mingled, putting above oyl. of Stone by little 
and little, ſo that they may impaft together,and 
letting them well dry in the Sun. Then load 
the Fuſe , or take Powder 2 oz, Sulf. 2 8:2. 
Saltpetre 3 0»z. Cambire 1 oz; = beaten ſmall, 
and fi} the Fuſe, 

To the Petarr there are one or more Handles 
for to faſten the Madrill , although the O7/ or 
Edge ſerve to nail it about. 

The Afaarilo is aſtrong beam of wood of 
Elm or Oak, ſhod with Iron, which is placed 
before the Mouth of the Petarr; and faſtned to 
the Gate which yon would break,to make grea- 
ter ruine. For every Petarr the Madrill is lorg 
B 3 of its Petard, meaſured and comprehending 
the Edge, and large 2 of theB, . 

The thickneſs is ordinarily of four Inches 
more or leſs, according to the Rtrengrh that you 
are t0 batter. | OL 
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Croſs to the Madrillo there are two bars of 
Iron Diagonally let into the wood, each being 
thick Z of an Inch, nailed toit. - 
The Madrill with the Petard is faſtned to th 
Gate in ſeveral manners, atcording to the na- 
ture of the thing which you intend co ruine, fince 
that the Gate may have a Ditch, or if nor, ic 
may be well lined with Iron, or not at all. 
Therefore if it have a Ditch, it muſt be hung 
en with a ſmall Bridge , bat if it is withouc 
Ditch,or ſtrengthned with Iron, it may be faſt- 
ned with a Plank ; or if armed with a Fork or 
Reſt, and in other particular manners, which 
would be too long further to explain, ©. ©: 


Taz EnD or THE PETARD. 
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Advice for $ bip-Gtinners, out of 
Furnier's Hydrography, p. 95. 


of Canoneers neceſſary for the ſecurity 
of a Ship. 


$ Efore Cannon was ihvented, they did uſe 
both at Sea and Land certain Machines 
which did throw Fire, Arrows, Stones, 
and Beams of Wood; which did as 
much daramage to the Enemy as our Cannon, 
but were not ſo ealie ro be governed. We do 
not know what were thoſe Engines that Archi- 
medes did uſe for the- Defence of Syracuſe,onely 
we are certain, that he had thoſe which did 
caſt great Stones a vaſt diſtance , and as Pl#- 
tarch obſerves, with Smoak, and a great Noiſe, 
and that he had Burning-glaſſes which did burn 
at indeterminated diſtances. 
' In the Advice, which in times paſt the Em- 
rour Leoz: gave to his Admirals and Sca- 
rene hay jn ſeveral places he makes mention gf 
Engines which did vomit fire and flames in cloſe 
fights, and Sea Combatrs. And the Roman Hi- 
ſtory doth relate, that A£thridates belieging 


Rhodes by Sea, after he had made a breach did 


great 
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great dammage to the Beſieged by the means 
of a Sambuque.or warlick Inſtrument of Pro- 
neſs, which being placed upon two. 


Gallies, caſt forth at one blow great number 


of Arrows, Stones, and Beliers , being ſquare 
Pieces of Timber pointed with Iron at bothends. 


All theſe Engines being very incommodious 
and troubleſome, by reaſon of their bigneſs, 
and requiring over great a Train: at preſent 
they uſe nothing but Cannon, therefore I ſhall 


only ſpeak here -of this Machine, and only as 


much as ſhall be neceſfary for its well mannage- 
ment at Sea, or perhaps ſometimes to make a 
Deſcent or Landing ; judging it neceſſary nor 
to omic this Treatiſe, ſince at preſent all the 
defence of a Veſſel depends on the Carinon, and 


that in the tine of fight there are more Shots 


made iri one day at Sea; than in a Seige at land 
two months. 


The arming of a Gally is much different from 


that of a Ship or round Veſſel, as alſo the Equi- 
page of Cannon at Sea differs from that at 
Land ; at Sea the Ordnance are mounted upon 
ſmall Carriages, and upon four and ſometimes 
wo low Wheels,without any Iron work. Each 
Gally car ries ordinarily nine Peeces of Ord- 


natice in its Prow or Chaſe, of which the grea-. 


reſt, and thatwhich delivers his Stiot juſt over 
the yery Stem, and lies juſt in the middle, is cal- 
ed the Corſiere, or Canon of Courſe , or Chaſe 


| Cann, which in time of fight dotlf the moſt 
efeual Service, it catties genetally a” Shot of 
TC S 7 MH | 
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A Treqzile of Freijlery, 
331or 34] weight, and are generally very long 
Pe Fes hs aj gong the micdle of the 
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y ro the Maſt, where They place ſoms ſoft 


might not endammage the Maſt. Next eo tis 
Corſterg axe placed two A4inions on vach Lide,. 
which carries a 5 or 6 pound Ball ; and-next ts 
theſe are the Po:rverogs, Which are loaded with 


' Stone>Thot to ſhoot neer at hand. Thirdly,there 


are ome final! Peeces, which are open ar4he 
breech, and called Petrieroes 4 Braga , and are 
chirged with a moveable Charaber loaded with 
baſe and bax-ſhot, to, murder near at hand. And 
the furtheſt from the Corſiere or Chale- Can- 
non are the Hargquebaſs 4 crog, Which are chat- 
ged with ſmall Croſs-bar ſhox, 49 cat Sails and 
igging, All theſe ſmall Peeces axe mounted: 
on rong pigs of Irons having Rivgs, in which, 
are placed the Trunnions with a Socket, ſo that 
they are cally turned to any, quarter, 

n Ships or round Veſſels are ſometimes 
mounted 2 00 Peeces of Ordnance, although at 
preſent, experience ſhews that 1900 are lufficient 
tor the greateſt Ships, Carraques or Gallions, 
ir being impoſſble ro have 2 greater number, 

iving 2 juſt diſtance betwixt each. Cannon, 
that there may be room ior men to ply the 
Guns, and thaz the fire of one may not endan- 
ger to. giye fire to the other. £4 
| All che Guns are moynted upon Wheels and 
Catrizges s. moreover the Petxierces, which 
are planted in the Forecaſtle and. Quaeer hr 
cen 


farther recoy!, that ic 
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T1457 On 


0s Gzeat Ogdnance. 109 


defend the Prow and Stern, are mounted 


Z ſtrong Pins of Iron without any Reverſe , the 
e greatelt Peeces of Battery are planted the low- 
eſt, juſt above the fi of the water, the 
KF imalleſt in the Waſtand Steerage; and with the 
is Petrieroes in Quarter-deck and Forecaſtle: 
SY Upon the Sea, to load great Ordnance they. ne- 
@ ver load with a Ladle, but make uſe of Car- 
th tridges, as well for Expedition as Security in 
re not firing the Powder, which in time of fight is 
A. in a continual motion. 
th "RO x 
ad The Drnalifications of him who takes the 
wh charge of the Cannon of a Ship. 
ww JT He Garner, whom they call in the Str aights 
oh Captain, Mafter-Canmeer, and in Bre- 
bo tagne and Spainand in other places Conneſtable, 
Fo is one of the principal Officers in the Ship, ir 
is he alone with the Captain who can command 
= the Gunners. He ought to be a man of cou» 
Seu rage, experience, and vigilant, who knows the 
= goodneſs of a Peece of Ordnance, the force of 
hs Powder, and who alſo knows ro mount a Peece 
"OR of Ordnance upon its Carriage,and to furniſh ir 
p with Boks, Plates, Hooks, Capſquares, Axle- 
bt | trees, and Tracks, and thar may not reverſe tos 
tnuch ; to-order well irs Cordage as Breeching 
and Tackling 4 to plant the Cannon to purpole 


mich in the middie of its Port; ro know how to un- 
R clow it, make ready his Cartridges, and to have 
end H 2 ] then 


A Creatile of Artillery, 
them ready to paſs from hand to hand through 
the Hatches; and to employ his moſt carctul 
men in thataffair ; that he have care of all, thar 

' he be ready every where to aſſiſt where necelli- 
ty ſhall be; and take care that all be made to 
purpoſe. - | : 

He and his Companiens ought with their 
dark Lanthornes continually to ſee if the Guns 
play; andif the Rag in Ships do not ſhake. 

If there be neceſitry of more Cordage, and to 
ſee that the Beds and Coins be firm and in good 
order , when the Ship comes to Anker, he fur- 
niſheth Cordage, and takes care that all his 
Companions take their turn and quarters, that 
continually every evening they renew ther 
priming Powder, and all are obliged co viſit 
'their Cannon Powder every eight dayes, to ſee 
if it hath not receiv'd wet, . although they be 

_ well topped a top with Cork and Tallow ; to 
fee.that the Powder-room be kept neat and 
clean, and the — ranged in good or- 
der, each nature or Calibre by it ſelf, and mar- 
ked above in great Letters the weight of the 
Powder and nature of the Peece to which it be- 
longs, and to put the ſame mark over the Port- 
hole of the Peece ; that the Linſtocks be ready, 
and furniſhed with Match, and to have alwaies 
one lighted, and where the Cannoneer makes 
his Quarter to have two one above another be. 
low , that his Granadoes and Firepots be in 
readineſs, and 3 or 400 Cartridges ready fill'd, 
Extrecs and Trucks, to turn often over the 
| Pow- 
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Powder-barrels, that the Powder do not /poz/ , 


to have a care of Rings and of the Ports, that 
they have their Pins and ſmall Rings. 


Although every man ought to be a man well 


approved and experienced in all theſe things, 
before he can be truſted with the charge of a 
Veſfel, which depends in time of fight more 
upon him than any other ; nevertheleſs thoſe 
whoaſpire to the charge of a Maſter Cannoneer, 
ought to have the Theorick and PraRtick part 
Joyned together, as well to praCtiſe themſelves, 
as to infiruR and corre the faults of their Un- 


'dergunners, and moreover to teach them all 


ſorts of Fireworks, which may ſerve as occa(i- 
on ſhall require, The Sub-gunners and Ma- 
; trofles ought to be ſo many, that each may have 
no more than two Guns to his charge. And for 
as much as one finds at Sea very few perſons 
who ynderiiand all that 1 intend to ſpeak of,and 
thoſe who underſtand very often cannot inform, 
or elſe will not take the pains to inſtru& theic 
Companions, and the Matrofſe, who ſerve un- 
der them, therefore I will prolong this follow- 
ing Chapter, of that which I have in general 
touched here, | 

At Sea they never uſe the Ladle but Cartrid- 
ves, of Canyas or Parchment, to which they 
give three Calibres in breadth , and four in 
length, and two half Calibres for the lying, in 
caſe there is no Scrole , and before they pur the 
Cartridge into the Chaſe, they open that end 
towardsthe Touch-hole with a Knife or Pri. 
ming 
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J Treafile of Irtillery, 

ming Iron upon that part which correſponds td 
rhe Tonch-hole.. If the Cartridge is wel} made 
thete ts no need of rammingzir after theCharge. 
If with 'a Cannon or Pierrier yo would 
ſhoot a Buller red hor, before you put it into 
the Chaſe betwixt the Powder, in Read of Hay 
or ng you muſt put a Sod of Earth, and 
fpunge well the Cannon, | 


_—_— 
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To lay a Piece of Ordance to paſs at Sea. 


O point a Peece of Ordnance; or lay a 
Peece to paſs, is4*0 level it dircAly againſt 
the Mark you imend to ftrike. - 

The pradtiſe whereof which they 
is different from that of rhe Batteries- /at. Land. 
For at Sea all _ _—_—_ of [Shs depends 
upon the motion of the Ship-y/ why you Ve 
fre, the Heaving of the- 5g, id: ung of 
the Waves, are ordinarily ifo-4Mgg 
if the Cannoneer doth” rig WAI 
rime, he mifleth his Aim; all Med: 
and which depends wholly upoathilje 
having noother way to guide| hin MO 
which ts ſo well ro rake trme, thi ies 
ſee that part the moſt elevated" ar 
upon the water which he imends, 20 ſtrike, thas 
it may'nor be covered and "water at forh 
time as the Powder takes Gre; /antd chaſeth the 
Ball, which may happen in ſfveral manners, rg 
wit i we give fire when one of the Veſſels m- 


Baging 


uſe xr Sea, 8 


tay pry 
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22ging or ingagecfinkethit felf -into the hol. 
low of the Waves;ther when that from whence 
you intend to ſhoot abaſeth or raiſeth its Deck 
om which'is yoor Battery, your Peece then 
lofing.its Horrzantal Ling; or when the Waves 
which are betwht the Enemies Ships ſwell up 
and cover your Battery, Judgment only and 
tence Catr put this Advice- into practice. 
Thoſe that will'apprehend, muſt firſt know the 
thicknefs of the Meral at the Tovch-hole, and 
from thence judge the time' that the Powder 
may be a firing to the Chamber, Secondly,they 
aft well adviſe thenfelyes of the diftance of 
moving of the Obje& agamftwhich they aimg, 
which ooght tobe no farther diffant than 10c& 
common' Paces'or more, ant then they level 
thePeece about 26Paces befdre;it which time 
the' Veſſef -overtakes' the determinated - di- 
ſince, inthe mean' tire that the Powder in 
the Touchwle' buriis; and that'the'Shot flies. 


Ttirdly , they muſt diligently obſerve the 


roling and motion of the Veſſel, according to 


which they 'make tral of theit Jutlgment. | 
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An Appendix of Artificial Fire-works 
ham Dager K*. Ingentere; 


[ 


—_————— 


Firſt of an Artificial Mortar made of Wood, 
Canvas and Paſte-board. 


J ſhall not make mention here of any Mettal 
TE Mortars, fince they are plainly treated of 
in the fore-part of this book, but only ſhow you. 
how to make an artificial Mortar:you muſt get 
a Rouler A. of 8 inches in diameter, and 21 in 
length, then get a foot B. turn for the Brith of 
the. ſaid Mortar, of the ſame diameter as the 
Rouler,obſerving that the kead DBE be of 13 
inches in diameter, and x in the. thickneſs, B z 
then make a hole or Chantber in the Brith far 
the Powder, having 2 inches in diameter and 
three in depth, them two pieces muſt be joyn- 
ed together by the ends as it is repreſented , 
and after you have well rubbed your long 
Rouler with Tallow for fear the Glue ſhould 
ſtick upon it,.roul upon the ſame fome Canvas 
or Cotton Cloth, and Paſt-bord well wetted all 
over with Glue,the thickneſs of 2 inches or 2*; 
then let it dry being well faften'd round 
about with Cord wetted in Glue; and having 
pulld 
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- Of artificial Fire-nozks, 
pull'd out the Rouler, and droyen ſome nails 
| of 4 inches long in the foot to joyn them to- 

gether, as you may ſee by FD'BE, then make 
2 hole for the fuſe, and get a foot of wood 
"34 inches ſquare, 10 inches thick, and 7 in 
depth, where you ſhall ſet your Mortar upon 
Ats Brith in order to its operation. 


The Uſe of the Martar. 


% IS... te a SSSESRRES 


This kind of Mortar is good to throw Gra- 

: nadoes, Fire- balls or- Stones ever 'Walls or 
' | intoa Garriſon; and to hinder the Enemies 
, © works, as Trench, Batteries,  &c. | 
. This Mortat (as the others) riſeth to any 

degree of the compaſs as you pleaſe, from 40 

degrees t9;;45,,and from 45 to 90 degrees. 

After your Mortar is charged, Fr eto the 

 fuſee of the Granado, Fire-balls, or Balloons, 
then to the Mortar, and obſetve where your 

Granado falts,. and according. corte& yous 

faults the followitig Shots. 


tfinicjal Firt-works; 


 Digrees of Proportion of the Compaſt, for 
I of ©. the uſe of the Mortar. / 


Fire-Balls of Canvas. 


F*Ake a round clotts ball filled with Sand, 
of ſuch bigneſs as you deſire make your 
Fire-balls, upon which you ſhall ſhape your 
Canyas, and after it is finiſhed, you ſhall let 
out 
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Of Artiflcial Fire-works., 
out the Sand and take out the Linnen ball; 
after which, you ſhall ſow it up, and fill it 
with this following Compoſition. 

"Take Saltpeter, Powder,Sulphur, of each e- 

val quantity well pounded, and mixt toge- 
ther with as muchLinfeed Qyl as to make it in 
a kind of a Paſte, which will be to fill your 


Balls. 


Another Sort. © 


Take Saltpeter , Powder, Sulphur, Cam- 
phire and Borax, all well pounded iri a Mortar 
with oyl of Piter, and diffolve in black Pitch, 
Wax, Colophone, and Muttori taflow, all 
theſe things muſt be well boiled together;then 
make up your Balls,and cover them'with Tow, 
having made two holes with a Bodkin' crofs- 
ways,which you ſhall fill with prime of a flow 
compoſition, that they may have time td.take 
fire : they are good toftick and ſet any thing 
on fire, arid other things neceffary. - | | 


Another. 


Take one part of Powder, one of Saltpeter 
refined,one ofSulphur refined, Rofin, Burgundy 
Pitch, Verniſh in grain, Salt Armoniack, add to! 
every pound 4 ounces of Camphire,and as much 
Linfeed oyl or Wallnut, and mix it together; 
note to warm your oyl a little before you mix 
it together, then make up your Balls. 

x acer, bt I 2 For 


DE artificial Fire-works: 


For the Petard, 


He beſt are made of Copper with the 102b. 
A part of Braſs, (though many are made 
of Iron ) they muſt be 12 inches long, the 
Diameter near the Brith 45: and in the mouth 
10 inches. Fig. R. :” 
Afﬀter the Chamber is fi1l:d with Powder , 
you muſt Rop the hole with a round piece 
of Lether I, and afterwards with. a wooden 
one L, that muſt goſtrait in, and after fill the 
reſt with yellow Wax or Pitch cover'd over. 
with a Cere cloth, then tye him upon his 
Madrier M , thus faſtened at the door of the 
Fortreſs N, his fuſe being full. of a flow com- 
politian, that the man fixing it may have vime 
to. withdraw, having tyed 2 ſcrews (that. muſt 
faſten hin at the door) to the two corners of 


theſaid Petard and to carry and keep him up z 


you muſt ſet him upon the Chariot O, having 
2 ſharp iron points to enter in, and ftrong e- 
-nough to bear the ſaid Petard, and a man 
whilſt he maketh it faſt at the ſaid Door. Sce 


Fig. O and N. 
Of the Fuſe for Bombes. 


TY muſt be of a ſlow compoſition,to give- 
time enough to throw either Bombes, 
Granadoes, Fire-balls, Thundring Barrels, &c 
They are made thus; take a pound of oy 

our 
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Of Artificial Fire-wozks. 
four ounces of Saltpeter,one ounce of Sulphur 
well beaten, dry, and ſifred ſeparately; then 


_ mix it, and make up your fuſe of it. 


Another. 


Take Powder of Benjamin, and ſmall Coats 
all well beaten and mixt nnnn, with ſome 
oyl of Piter, then uſe it. 


How to make Fire Pots, Fig. P. 


f ae a Granado charged as they are ofiiat- 
ly, only without a fuſe, then put itin an 


Earthen Pot, filed with fine Powder, and co- 


ver with Leather, having 2 Matches croſs 


ways lighted, with a handle of cord'to throw - 
it more eaſily; when it falls, the Pot will break, 


and the matches ſet the Powder on fire; the 
Granado will have its effect. 


; How' to Je fire to any place. 


yo muſt have Bullets that holds 4or5 
pounds of Powder, and-after they are 


well ſtopt, tye to-it ſome Matches lighted, 


and they will ſet on fire any place, wherever 
oy orroang , 


 Howee ky 4 Light, 


Tis: little Faggotsmade of ſmalldry cods, 


Gptin ig black _ banew EWas and Colo- 


phone 
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Of Artificial Firezwooks. 
phone melted together ; they aregoed to ſet 
- to Galerys,Paliſadoes , &c.and to lighten, 


Of Thandring Barrels. Fig. S. 
Heſc Batrels are of a-great uſe tp throw 


in at a Breach,or tumble in the Enemies 
Lodgements ; for being pf a combuſtible mat- 


ter, they will ſet fire at any thing that they 


uſe to (hekter:themſelves; they. are made ſe- 
veral ways, ſome as ordinary Barrels and 
half Barrels, Al'd up with Tow, diptin ſore 
Colophong, :Turpentine, Pitch, Qyl. of Piteg, 


or any thing combuſtible , 'with Granadoes,; 


Eire pots, Piſtal þacrgls loadenyith Bullets, 
and ſct (o that they —_— all a5 08ce bu | 
ſcatter round about them. W 


of Thundring Bullets. j 
| E te are made of the foliowing: TRE” 


tion, in which the Granadoes and Piſtol 

Barrels loaden with Bullets; art fet in = 
with whole Gun-powder 'betwiztieach ; 

to hinder their firing/all at. once; you muſt 
put between them ſome Tow dipt/and mixt in 
the following compoſition ; 4. parts Turpen- 
tine, 2 of Powder, 2 of Small coals well ſifted, 
3 of Poyligui, one ofRofin; one'af Camphire, 
3 of ſtinking Benjamin, and + of - Colophone, 
well mixt- all together, and put into your Byf-' 
lets, azit is faid before, IRNENS bots 


Df- Artigicial Fire-wopks. 47 
indti2.98 3-boles filled with prime of. a flow 
compoſition, which myſt be lighted before you 
put it in the Mortar : this Bullet will makea 


. wonderful effe& where it falls. 


Of. efriificial. Fire-works nſefal both by Land 


»bike? 15 ; Tx re, ; 
PF of all of fire Lances, ſome are made 
L . four and fivefoot long,ſome of 3,and ſome 
of leſs, having a Belly near to the iron, which 
you ſhall fil with. the following compoſition. 
Take lame Tow dipt in a pound of new Wax. 
ahd equal quantity of Turpentine, 3 of Pow. 
der, as much Sulphur, + of. þlack Pitch, all this 
well melted in oyl of Piter ; theſe great Lances 
are goad to {ct tire to.a ſhip, the .others, are 
thrown ,with the hand, and the leaſt are ſhot 
aut of a Bow to ſct:the Sails on fire, to defend 
a Breach; gr.to fet.any.things on fipe..F5g. Th 


UCLONTIES ok Lil oq 113 NE! 
How to Contrive Artificial Fire Pikes, Fig. V. 


M7 Hey are good to defend the approach of 
- an/Enemies Ship, their len S. uſt be 
from 12 to 1 5 Foot;long, having 2 belly cear 
the end filled with;the following campolitian ; 
one ;part Saltpeter, as ch Turpentine, x 
ſamequantity of Bay ſalt, 20-parts of Powder 
well pounded, 3 of Colophone, 7 af Arlnick, 
+ of Pitch;, one part. of Linſecd Oyl, one of 
Sulphur, mixt all together with ſome Lond 


Of artificial Fire-wozks. 
Oyl and Tallow; then make'up yout wotk a- : 
bout 3 inches long and one and afi half "thick. 


- How to prepare your Cotton for Prims.'” + | 


Ake fome Cetton Thread and double it 

4 or 5 times, if you intend it for to prime 

yaur ftars, but if you intend it for your Lan. 
ces or Rockets it muſt be 8 or 10 doubles,then 
wet it well in clean water, then take powder 
well beaten, and clear water;and make a Paſte, 
and having ſqueeſed the water out of the Cot- 
.ton,dip it very well in the ſaid Paſte, then take 
It out, androyl it welt in dry powder duſt, and 


- . 


ſet upto dry, for your yſe. 
' Of Artificial Fire-works for delight- 


THeſe Fires are divided into three parts, 

: - firftthem thar'flye in'the air; 2dly. Them 

upon the ground ;/ and 3d4y, Them that ſwim 
upon'the waters, of 

_. Andevery of theſe pzrts is divided allo into 

three parts; the firſt 'and'moſt royal for: the 

air arethe Balloons, the'2d. are the Rockets, 


Of Artificial Fire-wozks. 
fore we ſpeak of their contrivances, 1 ſhall 
treat a little df their Moulds and Tools. 


« Of the Proportions for the Moulds of Sk y Rockets. 


\] 
% 


F the Monld hath one inch in the mouth, it 
muft have fix in length, and the Rowler 

for the Coffin 4 of an inch in Diameter, but 
the Rammers D muſt be alittle leſs, to go 
eaſily in the Coffin, having a hole bored juſt 
in the middle for the Broach C, the foot where 
it is faſt muſt enter in the Mould one inch and 
an half, the Broach muſt be 3 Lignes thick, and 
3inches + long z.if you defire a bigger mould, 


you muſt oblerye the [proportions according 


to this Rule. '' 

 Ais the mould,B'the Rowler, F the Bodkin 

0 bore the Rockets 'and Stars, G'the Coffin 
The Mould for ground Rockets. 


Is mould muſt have4 an inch diameter in 


which maketh +of half an-ipch,and theRammer 
the Brith going; into the; mould half an-inch_ 
'. . Of the Mould for Water Rockets. . 


rF the mouth be one inch in diameter, the ' 


* length muſt be 8inches, the brith or foot 
o0ing if the Mould one inch, but yon 
By roac 


-the mouth.,. and.-5:4 in length 5 the” 
Rouler: for: the C .4 Lignes in diameter, 


little leſs;theBroach muſt be Fofan:mehlong, 


IT9: 


Of Artificiah F' pr 
'Broaghiz the Roulermuſt have; of aninch in 
—_—— the Ramwerallintt les, 


' The Compaſitiont for Sky Rockgts.. 


Ff you une to have your Rockets mount | 
0p with impetuoſity,, take only your great 

Canon Powder well popnded and fifted, and od & 
charge yl Rogkets AS ik, is ſajd hereaſter, _ x 


[Ta TER of CS 2 en tan om 
viel. futed,. add to it two gunces of {aaaliicoal jg 
duſt well end and pogetber by _Y.; elare find 
you;knufh your Rockets iy One; If. your Iv p 
compolition is too weak, a — (5 
if, too firong, lome,copl os ha j 2. mandof |. 


Willey Coats, you-may uſe-of wing aſhesor. 


( 
ſea-coals. | 


How to charge ; oj Fo Neg eee. 


9:42 164] 3-.SOI 1% EK Þ 

ri yegwiuſteake'clrdnoritien roG ragcle i; bun 
a at atime ponbes a Sel No 

utl:a giving every! time three or four: er 


[ory nds of spound'weifht, rover 
continuing'ſo till: your Cote & foll/to: the: > 
Mouldsmo! month or very very near, then thruſt hard þ 

upon it ſore per” d Noble ſeveral times, or her, 
elle. aro nd piece of Paſte-board bored three. pg & 
or four ti ge with a Bodk in t0 give. firs ts to: fir an 
your Ffarhy Serpents, or Saucilons, the 1 cur ' (harp 
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Of Artificial -Fire-wozks: 
the pray yr 64 pon” can, 
and cover the reſt with Paper well glued, 


h in 


The Compoſition for the Grownd Rockirs” 


reat f Gun-powder without atiy mix- 
'& _ ture, well ſifted, and fl your Rocket 
.. he bt (as it is ſaid before) within an inch of 


the Moulds mouth; then thruſt in hard a piece 

(ef .PaRe-board or double Paper, bore in it 

ome holes with the Bodkin;and then put in it 

pal Biz good Piſtol charge of whole Gun-powder, 

tare find having doubled fome Paper of the Coffin 

rour. upon the fajid powder',. choak the reft yery 
rr, yell, and' cut what remains. 


Us - 
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250T Of the Compoſition for Water Rockets. 


"10 make her appear with a great Tail , 
Ee take Saltpeter one pound, Powderhalf a 
p. ' bound, Sulphur half a pound, Coal dfift, two 
F Pynces, alt well fifred and mixt together, and 
Fill up your Rockets.the fame manner as the o- 
Fther; 'and having put a Sauciffon at the end, 


fover with black Pitch and Roſin, to make it 
d win, and, higder the water from ſpoiling it :, 
hen ty tg it.a littteWillowRod ofabout two 
foot long. andif you defireto-make them leap 
7 and. out of the water, you" muft par, in 
wr Fharging, the ſard Rocket between every two 
| gags bread of the compofition + of an tnefr 
e Powder well fitted. How 


over it with Paper, and cover the Rocket all - 


12t. 
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Df Artificial Fire-wozks, 
How to make Serpents. Fig, t. 

Tx 4 Rouler a little bigger then a Goo 

& ..quill, and roul ſome Paper upon it, cigh 
or ten times,making your Coffin of about fou 
inches long, then choak it near the middle 
leaving alittle light to communiguate the fir 
then fill part with compoſition,and the ſhortef 
with whole Gun-powder ; then clioak' bot 
ends, the end towards the Powder quite 
up and the other with a little hole for the 
prime. The compoſition for Ground Rocket 
is the beſt for Serpents, the other compoſition 
for Sky Rockets being not ſo brisk, neverthe- 
leſs both will do good effec; ard leap about 
very prettily. NN RS 


| How 10 make Gold Rain. Fig. 2. © 
Take a quantity of Gooſe quills , cut the 


hollow end as roy es you can, and fill 


them little hard with the compoſition for Sk 
Rockets; then prime them with wet Pawder 


and keep.them for your uſe. 
VE ny  , How to make Silver Rain. SY 


TT Ake one part Camphire, 8 of Poder, 
o#.:,12 of Sulphur, 24 of $altpeter, wellyl - 
beaten together, wetting the Peſtle with oy!| 


0 Almonds; then fill your quills as before, | 
taking care that the air. do not ſpoil it. - 


_- 


-- Of artificial Fire-wozks; 
There are ſeveral ſorts of Stars, the red ones are 
made as followeth. 


9 Tm a pound of Saltpeter, 4 ofa pound of 
4 Sulphur, +4 of a pound of Powder, all 
well ſifted and mixt together ; then roul that 
compoſition in Linen or Paper about the big- 
neſs of a Nutmeg,making a hole through with 
a Bodkin, to prime it with the prepared Cot- 
ton. Sce 34 4, 5» 6: | 
EY Another. 

Take a pound of. Saltpeter, 3 pound of Sul- 
phur, + pound of Powder, all well fifted and 
Mixt together, then take ſome Linſeed Oyl,or 
clear water; and make a hard paſte made up 
in little Balls, roul them in Powder duft whilſt 
they are wet, and: after they be dryed, they 
are fit for your ule. 

Another of Blew and Red. 
AkeSaltpeter 4 ounces,Sulphur,2 ounces, 
KK Meal 8 ounces,Powder 2 ounces,all well 
ſifted and mixt together with oyl of Spike, - 
Another of White, » 
NAke Powder eight ounces, Saltpeter 24, 
Sulphur 12, Camphire one, beaten well 
together with Oyl of Almonds, an keep is 
cloſe for fear of taking air. | | 

Another White one that laſieth long. 

1 Take Powder 4 ounces, Saltpeter 16, Sul- 
lphur 8, Camphire one, Oyl of Piter 2. = 
\ 0p: 
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124 Of Artificial Fire-works. 
© © For Fire Lanes, © 
He Coffin muſt be as the others, of fuch I 
SiShiels and length as you deſire, then 
fill it with the compoſition for red Stars, the 
lower end muſt be ſtopt with a piece of wood 


of about two inches tonail them faſt, and the 
upper end prime with wet powder. 


_ ce = wade re I Rc; _— — i, 
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How to make the Balloons. Fig. 7. 


V3 muſt get a Rovuler turned of fuch big- 

4 neſsas you deſire to-make the Moulds of 

_ the Balfoons, then roul upon it fome Paſte- 

| board, not ſparing the glue tomake it faſt; and 
having made-your greatCoffin, youmuſt choak 
itat one end, -and fill it with Saucifſons , Ser- 
pents,Stars, &#c. in good order,and well-prime 
that when the Powder Chamber at the bottom 
«Taketh fire, and breaketh the Balloons, they 
may all take fire at once, then choak the other 
end, leaving a hole big enough for a fuſſe, that 
you ſhall gle to it,fill'd with compoſition able 
ro light the prime , and make the Balloon to 
play with erder and effect. 


"Howto make Fire Wheels. Fig. 8. 


TX a Wheel of bigneſs according as you 

intend to make your fire, and haying put 
your Rockets in order, ſo that when one ends, 
it may'give fire to the next, and fo continue. 
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Books ſold by Obadiah Blagrave at the Bear in S+- 
PauPs Church-Yard. 


He new World of Words, being a general Engliſh DiRi- 

; onary, containing the Interprerations of ajl hard Eng- 

Iiſh Words ; with an Explanation of all Terms of Arr, in 4- 
ny of the Arts and Sciences, by E. Phillips, in Folio. 

Dr. Robert Gell's Famous Notes and Obſervations on the whole 
New Teſtament, in 2 ol. Foo. | | 

Mr.Rzchard Saunders's Large Book of Phyfiognomy and Chi- 
rTomancy, with the Explanation of the Moles ef: the Body, 
thewing the fignification of Dreams, with an Art of Memory, 
in Folio. # 

Cocktr's Large Copy-Book, called Englands Pen-Man, con- 
taining 28 Copper-Plates of all the curious Hands now writ 
and practiſed. FS 

F. Gadbury's Ephemerids for 20 years yet to'come, and nr- 
expired, in Quarto. | 

Blagrave's Introduction to Aſtrology, being the Remain- 
det of his Aſtrological Works, formerly promiſed by him to 
pabliſh in his Book called the 4/trologzcal Praftice of Phyſich, 
in large Oflavo. 

Blagrave's Supplement to Mr. Nicholas Culpepper's Engliſh 
Phyſician ; ſhewing the Virtues of ſuch Herbs as were omitted 
by him, Printed fo as that it way be bound with his Ezglzf) Phy- 
fician, in laree Oftauo. : 

Culprpper's Laſt Legacy, lefr and bequeathed to his dear Wife 
for tlie publick good 3 being his choice Secrets in Phyfick and 
Chirurgery, #inlarge Oftavo. : 

Culpepper's School of Phyſick, or the experimental Pradtice 
of the whole Arr, wherein are contained Remedies for all Diſ- 
cates, both gnward and outward, 73 {arge Oftavo. | 
bs nes "7 Oo Culpeppit's 
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the Nature and Office of the Pancfeatick Juice or ſweet Bread 
in Man, Illuſtrated with Copper-Curs, in large Oftavo: By that 
Famous Phyfitian De Graff. 

The Complete Mid-Wifes PraQice enlarged in the moſt 
weighty and high Concernments of the Birth of Man : con- 
raining a perfe& direGory or Rules for Mid-Wifes and Nurſes, 
by Sir Theodoret Mayer, Drs Cham berlain, and Nicholas 
Culpepper ; Illuſtrated with divers Copper-Plates, zn large Ot. 

May's Accompliſhr Cook : or the Art and Myſtery of Cook- 
ery, wherein the whole Art is revealed ina perfeter Method 
than hath been publiſhed in any Language, 7 large Of. 

The Queens Cloſet opened ; incomparable Secrers in Phy- 
fick, Chyrurgery, Preſerving and Candying ; which were pre- 
ſented unto the Queen by the moſt experienced Perſon, 7» 
Twelves. | 

Praxis Catholica, or the Countryman's Univerſal Remedy : 
wherein js plainly ſer down the Nature of all Diſeaſes, with 
their Remedies, in Oftavo. 

The Rudiments of the Latine Tongue, by a Method of Vo- 
cabulary and Grammer, Compriſing the Primitive, whether 
Noun or Verb ; rogether with the forms of Declenſion and 
Conjugation, togerher with a Table of latin Words whoſe 
Sound and Sjgnification reſemble the Engliſh : for the Ute of 
Merchant-Tailers-School, in large Oftavo. 

Abecedarium Scholaſticum, or the Grammer Schollar's Flower 
Garden ; containing theſe following Flowers, viz. Proverbs, 
G5 Sayings, ſayingsalſo on ſeveral ſubjetts, both plea- 

ant and profitable for the attaining the Latin Tongue, for the 
Ule of St. Sau3ours-Southwark-School, 3n large Ottavo. 

The Engliſh Orator ; or Rhetorical Deſcants, by way of 
Declamation upon ſome notable Themes both Hiſtorical and 
Phlloſophical. 

Indiculus univerſalis 3, or the {lniverſe in Epiromy, wherein 
che names of almoſt all the Works of Nature,@c.of all Arts and 
Sciences, with their moſt neceſſary Terms, are in Engliſh La- 
un and French merhodically digeſted for the ufe of Schools, 
{age Ofiave, The 
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large Oftato, OO, 

Sr. Jonas More's Mathematical Compendium, or uſeful pra- 
ices 1n Arithmerick, Geometry, and Navigation, Dyaling, 
and the uſe of the Logarithms, in Twelves. 

Wir and Drollery jovial Poems, corre&ed and amended 
with many new Additions,/x /arge Oftavo. 

Nuarl!'s Foxs Lachrymarum,ora Fountain of Tears;from whence 
doth flow Englands Complaint, 7eremiah's Lamentation, with 
Divine Meditations; and an Elegy on Sr. Ch. Lucas, Of, 

Gerania, or anew Diſcovery of alittle ſort of People called 
Pygmies 5 with a Deſcription of their Stature, Habir, Know= 
ledge and Government, 7n Ofauo. 

The Courſe of Catechifing, or the marrow of all Expoſitors 
that have writ any Expofition on the Church Catechiſm, in 
Ocftauoe 

Weighty Reaſons for tender conſcientious Proteſtants to be 
in Union and Communion with the Church of Zngland, and 
not to forſake the publick Aſſembly, in divers Sermons, large 
Oftauo. 

Philoſophy delineated ; being a Reſolutjon of divers knotty 
Queſtions upon ſundry philoſophical Notions, #r large Oftavg. 

Loveday's Letters, Domeſtick and Forreign to ſeveral Perſons 
zn large Oftavo. 

Cleaveland's Poems, Orations and Epiſtles, together with 
hjs Life, in large Oftauo. | 

Leigh's Deſcription of all the Counties in England, ſetting 
forth the glory of this Nation, 7» large Ottavo. 

The Antiquity of China, wherein the Cuſtoms and Manners 
of China are preſented, with a large Map of the Country, 4 
large Oftavo. 

A Treatiſe of Taxes and Contributions, ſhewing the Na- 
ture and Meaſures of Crown Lands, Aſſeſments, Cuſtom, Poll- 
Mony , Lotteries, Benevolence, Penalties, Monopolies, Offi- 
ces, Raiſing of Coins, Hearth-Money , Exciſe, &c. By Sr. 
milliam Pette, Quarto. : 

A new Survey of the Turkiſh Empire, Hiſtory and Govern- 
ment z 
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, Water, which Wonderfully cureth all Rheumes,and preſerveth 
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lency of the Female Sex, in Twelves. 

Engliſh Milicary Df{tipline; or the Way and Method of 
Exerciſing Horſe-and Foot, according to the praiſe of the 
preſent Time, in large Oftave. 

A ſhort Hiſtory of the late Engliſh Rebellion, begun in 1640, 

by Marchamont Mtdham. 
' * The Ruin of Papiſtry ; a ſhort diſplay againſt the -Simony 
of the Romiſh Church, with a cefrculatory Lerter co the Fa- 
thers of thoſe Virgins that deſert their Families to turn Nunns, 
by Peter Dumonulin, Oftavo. 

Ethice Chri/i;ana, or the School of Wiſdom ; being the ſub- 
Nance of Moral Philoſophy, Dedicated to the Duke of Mon- 
mouth, #1 Twelwes, | 

The Grounds and Occafions of the Contempt of the Cler- 
gy 3 together with Obſervations upon the. Anſwerer, Ofavo. 

The Evangelical Communicanc in the Euchariſtical Sacra- 
ment : declaring who are to receive the Supper of the Lord, 
in Oftavo. | 

The whole Book of Pſalms Paraphraſed and turned into 
engliſh Verſe, for the uſe of Pariſh Churches, by Miles Smith, 
zn large Off avo, 

St, Foyn Improved ; thewing the Excellency that Eng- 
land may receive by the Graſs called Sr. Foyn, ' Qarto. 

Biſhop Sazderſon's Life, with divers Reſolutions of ſundry 
Caſes of Conſcience, Nuarts. | 

The Priviledge and Praice of Parliaments in Englar| 
Nuarto. | 

Troja Rediviva, of the Glories of London ſurveyed, in an He- 
roick Poem, Quarto- : | 

"There is fold by the ſaid 0ha47uh Bl agrave an excellent Eye 


the Eve in its perfe& ſight. 
Tieo/agia Myftica, or the divine Eſſence explicated by 1 
new Method of mylttical Divinity, 33 CA, x 
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